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STUDIES ON THE ACTION OF OIL IN THE CONTROL OF 
MYCOSPHAERELLA MUSICOLA ON BANANA LEAVES. ! 


L. Calpouzos, T. Theis, Carmen M. Rivera, and C. Colberg * 


SUMMARY 


The antifungal action of petroleum and silicone 
oil sprays, which control the Sigatoka leaf-spot dis- 
ease of bananas, caused by Mycosphaerella musi 
cola (Cercospora musae), was studied. The ma- 
terials tested did not significantly inhibit conidial o1 
ascospore germination; stomatal penetration was 
not sufficiently inhibited to account for disease con- 


trol. They did not inhibit mycelial growth in cul- 
ture flasks, or impair ascospore discharge or coni- 
They possibly 
leaf at 
after stomatal penetration and before symptom ap- 


dial production on diseased leaves. 


inhibit the fungus inside the some stage 


pearance, 





Oil sprays are replacing Bordeaux mixture in con- 


trolling an important fungus leaf-spot disease of 


banana” (3). 
Guvet and Cuille (5, 6), who found that petroleum 


This change stems from the work of 


spray oils without a fungicide gave excellent control 
of Mycosphaerella musicola Leach (Cercospora musae 
Zimm. }. 
The oil is applied in pure form as a mist at the rate 
of 1-3 gal./A. This is the first modern, large-scale 
use of oil to control a fungus disease. 


which causes the Sigatoka leaf-spot disease. 


Information on the effect of oils on fungi is limited 
A few reports (1, 7, 8, 9) state that 
able to control certain fungus diseases. 


various oils are 
Others. 


ever. describe the use of oil to preserve viable cultures 


how- 
of fungi (2) or to act as 
(10). 


insect control, their use 


a carrier tor tungus spores 


for inoculation Although oil sprays are widely 
in disease control is 
data to 


mechanism by which oil can control a fungus disease. 


used for 
not recognized. There are no indicate the 
The increasing importance of oil sprays for con- 
Sigatoka that 


action should be investigated. This paper deals with 


trolling the disease suggested their 
the effect of selected petroleum and silicone oils on the 
germination, penetration, vegetative growth, ascospore 
and conidial sporulation of M. musicola. 
more of the fol- 


the experi- 


dis harge. 

MATERIALS AND METHODS.—One or 
materials were used in each of 
ments: Orchard Spray Oil No. 35* (viscosity 72.6 
S.S.U. at lOO°F, unsulfonated residue 84-85%), 
Orchard Oil No. 40+ 108 S.S.U. at 
100° F. unsulfonated residue 84-85% ), pharmaceutical 
grade mineral oil® (viscosity 365 S.S.U. at 100°F, un- 
sulfonated residue 98-100 }. Fluid 555® 
(viscosity 82.5 S.S.U. at 100°F, unsulfonated residue 
analysis not applicable), and Bordeaux mixture 5-5-50, 
for Sigatoka control. Orchard 


Accepted for publication September 23, 1958, 

In cooperation with the United Fruit Company, Boston, 
Mass., and Research and Engineering Company, 
Linden, N. J. 

Plant Pathologist, Assistant Officer in Charge, 
(\ssistant, and Agronomist, respectively. 

Information from United Fruit Co., 80 
Boston, Mass. 

“Esso Research and Engineering Co.., 

Heavy Californian liquid petrolatum 
Squibb & Sons, N 

Dow 


low ng 


Spray (viscosity 
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PuytropaTtTHoLocy for February 


Spray Oil Nos. 35 and 40 have been applied in banana 
plantations, but pharmaceutical mineral oil and Sili- 
cone 555 have not, because they are too expensive. 
The latter 2 certain of 
these experiments, since they differ chemically from 
either oil No. 35 or 40. 
teraperature in 


materials were included in 
The oils were stored at room 
during the 
rhe Bordeaux mixture was prepared 


closed metal containers 
testing period. 
fresh before each application. In experiments involving 
leaf treatment 


was applied to the upper surface of young Gros Michel 


material, unless noted otherwise, the 
banana leaves. The leaves were sprayed to runoff point 
his com- 


plete disease control (Fig. 1) with either of the 4 oils. 


with Flit-type handsprayers. method gave 


Several types of inocula were used. Spore-free sus- 


pensions of mycelial fragments were prepared by 


) 


placing vegetative colonies from 2 tubes of 10-day-old 


Waring 


water 


sterilized 100 ml 

distilled minute. 
Inoculum containing conidia was prepared in 2 ways. 
0.1% Triton X-114" wetting 
agent were added to each of 3 tubes of a sporulating 
strain of C. and agitated to free the cultured 
Leaf material with Sigatoka spots was used 
to provide After 
washed leaf-spots were incubated overnight in a mist 


cultures in a blender with 


of sterile and macerating 1 


Five ml of water with 
musde, 
spores, 
wild-type conidia for inoculum. 
chamber, the newly formed spores were removed with a 
camel’s-hair brush and transferred to sterile distilled 
walter. 

The effect of 


several oils on the germination of conidia was studied. 


Resuits.—Germination of conidia. 


Three materials—pharmaceutical mineral oil, Silicone 


5595, and Orchard Spray Oil 35—were sprayed on 
young banana leaves in the field using 1 leaf per oil. 
Two leaf samples, 31 in., were removed from each 
treated leaf 24 hours later 


with a water suspension of wild conidia. 


and inoculated in 6 areas 
Leaf pieces 
sprayed with Bordeaux were inoculated at the same 
time as unsprayed pieces. When the drops of inoculum 
had dried, the leaf pieces were incubated 3 days in a 
mist chamber, removed, and examined for spore germi- 
nation. At 
the 6 inoculated areas per treatment 

The data showed that germination of conidia was 


least 50 spores were counted in each of 


not stopped by oil sprays applied before inoculation. 
Philadelphia, Pa. 


Rohm and Haas Co., 


118) was issued February 27, 1959 
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The average germination of 2 tests tor each of the 
treatments was: control, 53.7 Silicone 555, 56.7; 
Orchard Oil 35. 41.1' 


39.7%: and Bordeaux 0.0‘ The length and vigor 


pharmaceutical mineral oil, 


of the germ tubes of all germinated spores were about 
equal. 
Additional tests on the germination of conidia were 


conducted in the field 1 compare the effect of apply 
ing oil either Herore ¢ a bation The yvoungest 
leaves ot pila ere t » 8-in. bands across 
the upper surtace Seve cles | diameter 








Fic. 1. An exampl f Sigatoka disease control by oil on 
ved one application of 


a banana leaf. TI 


pharmaceutica ninera right balf was unspraved 
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were marked in each band. On 1 leaf the outer 
2 bands were sprayed, one with pharmaceutical min. 
eral oil and the other with Orchard Spray Oil 35, 
Twenty-four hours later, all circles on both leaves were 
inoculated with a water suspension of cultured conidia, 
lwo hours later, the oils were applied. one to each of 
the outer 2 bands of the unsprayed leaf. After 10 
days. the inoculated areas of each band were examined 
for spore germination. The results of 2 such tests 
showed that the germination of spores on oil-treated 
leaves was equal to that on the controls. 

Germination of aSCOSPOTes. Tests were conducted 
to determine the effect of oils on ascospore germina- 
tion. Petri dishes containing water agar were prepared 
in duplicate. as follows: a) a layer of pharmaceutical 
mineral oil, or b) a layer of Orchard Spray Oil 35, 
and ec) control. The depth of the oil was 0.5 cm. The 
dishes were covered with moistened pieces of diseased 
hanana leaves. Ascospores discharged into the oil sank 
to the water agar, and at least 50 per plate were ex- 
imined for germination at 24 hours. Two such tests 
showed more than 95°, germination in all plates. The 
igor of the germ tubes of spores in oil appeared equal 
to that in control plates. The test oils did not inhibit 
scospore germination. 

Stomatal penetration—A study was made to de- 
ermine the effect of oil on stomatal penetration by 
WV. musicola. One half of the lower surface of the 
voungest leaf on 3 small Gros Michel banana plants 
was spraved with pharmaceutical mineral oil; 24 hours 
later. both the treated and untreated halves were in- 
oculated with a suspension of cultured conidia. The 
pl ints were kept in the open. 

Kight days later. inoculated leaf sections were re- 
moved from both halves. stained with a crystal violet 
solution. and examined microscopically. Of 300 germ 


UDes observed on the treated leat pieces ind an 


equal number on the controls. 2107 and 29 respec- 

ely. penetrated the leaf surface Phe treatment 

- fieantly lowered penetration. but seemingly not 
iwccount for disease control 

Wieelia growth, The effect of oil on mycelial 

vth was tested in culture. using Orchard Spray ijl 

10. pharmaceutical mineral oil, and = Silicone = 555 


isks. prepared in triplicate for each oil, contained 


99 ml of liquid——either pure sterile oil or a 1:2 or 2:1 
mixture of sterile oil and Phytone broth.> Controls 
consisted of 3. flasks containing 99 ml of Phytone 
broth. \ll flasks were inoculated with 1 ml of a 
macerated mycelial suspension, which was kept in 
intimate contact with the oil by maintaining the flasks 
on a retary shaker for 8 days at room temperature. 
The resulting mycelial growths were compared visually 
Growth was copious and equal in all flasks except those 
containing oil alone, where the absence of visible 
growth was probably due to the lack of water and 
nutrients, 

\ second test of the effect of oils on the vegetative 
growth of M. musicola compared 2 methods of prepar- 


*Papaic digest of soya meal sold by Baltimore Biological 
Laboratory, Inc.. Baltimore, Md. 
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1. Conidial sporulation of M. musicola in the 
laboratory on banana leaf-spots 24 and 48 hours 
petroleum oil, Silicone, or 


TABLE 


aiter spraying with 
Bordeaux mixture 


Index * of conidial sporulation ' 
Treatment At 24 hours At 48 hours 
Control 712 1559 
Orchard Oil 0) 770 1875 
Mineral Oi! 634 1448 
Silicone 555 992 1315 
Bordeaux 100 140 


[otal rating 
Each acervulus is rated as follows: 0 no spores; 0.5 
1-9: ] 10-20; 2 20, 

No significant difference (at 5% level) between control 
and any oil treatment. Bordeaux is significantly lower (at 
1% level) than all other treatments, as determined by 
Duncan's Multiple Range Test (4) 
each treatment showed at least 70° germination. 


of sporulation for all acervuli on 80 spots. 


Spore samples trom 


ing inoculum. A mycelial mat was macerated in phar- 
maceutical mineral oil, and the suspension allowed to 
stand 2 hours before use. A similar preparation was 
made in distilled water. Each mycelial suspension 
was used to inoculate a series of tubes containing 


After 11 days 


of incubation. abundant growth resulted from both 


various ratios of oil and Phytone broth. 
types of mycelial inocula. These data show that. 
in culture. the oil does not inhibit mycelial growth. 

The possibility was checked that autoclaving had 
rendered the oils innocuous, but sterile oils sprayed 
on field plants fave complete disease control while un- 
treated leaves had abundant disease. 


The effect ot oil on as¢ ospore 
9 


{scospore discharge. 
discharge was tested in 2 experiments with diseased 
leaves known to contain M. musicola ascospores. The 
spray treatments consisted of Orchard Spray Oil 35. 
pharmaceutical mineral oil, Silicone 555, and Bordeaux 


In each treatment, the distal half of 2 intact 


mixture. 
leaves in the field was sprayed. and the proximal half 
left untreated. At 4 and 6 days after spraying. sam- 
ples were removed from the treated and untreated por- 
tions of each leaf. The samples were tested for as- 
cospore discharge by wetting them, suspending them 
overnight in a saturated humidity over water-agat 
plates, and examining the agar surface for ascospores 
the following day. 

Ascospores were discharged in approximately equal 
numbers from all the sprayed and unsprayed leaf 
samples. More than 90° of the ascospores in every 
plate had germinated and had robust germ tubes. 
Oil sprays. therefore. had no effect on inhibiting as- 
cospore discharge at 4 or 6 days after spraying. 

Production of conidia.—For the effect of petroleum 
and silicone oils on the production of conidia on banana 
leaves, Sigatoka spots were freshly cut from leaves, 
rinsed gently to remove any conidia already present, 
and after drying briefly. were treated and placed on 
moist filter paper in Petri dishes. The treatments were 
a} Orchard Spray Oil 40. b) pharmaceutical mineral 
oil. ¢) Silicone 555, d) Bordeaux 5-5-50, and d) con 
trol. There were 80 spots in a total of 10 Petri dishes 


per treatment. The leaf spots were sprayed with a 


water mist 1 hour after treatment, and the Petri dishes 
were then covered. 
viability tests were made 24 and 48 hours later. The 
data are summarized in Table 1. It is apparent that 
the oil sprays did not inhibit the formation of conidia 
Bordeaux, on the other 


Spore counts on each spot and 


within 48 hours after spraying. 
hand, significantly reduced the production of conidia. 

\ field test was performed to determine whether 
oil sprays would develop an inhibition of sporulation 
over a 2-week period. Thirty spots on an intact leaf 
were marked and washed to remove all conidia. Ten 
randomized spots per treatment were circled, num- 
bered with a crayon, and sprayed. The treatments 
were: a) Orchard Spray Oil 40, b) 
These treatments were 
ge on different 
3. 7, 12, and 14 


An increase in sporu- 


pharmaceutical 
mineral oil, and c) control. 
replicated on 6 leaves of the same age 
plants. The spots were observed at 1, 
days after the spray application 
lation per spot from one observation date to another 
was considered new sporulation. In all treatments, 
abundant formation of new spores began before the 
third day and continued through the fourteenth day. 
The oils did not significantly develop an inhibition of 
conidial sporulation during the period studied. 
Discussion.—The chemical reactivity of the oils 
Commercial banana 
35 and 40, 


are relatively reactive, because they contain aromatic 


used here differs considerably. 
spray oils, such as Orchard Spray Oil Nos. 


compounds, often comprising 10—-25° of total volume. 
Pharmaceutical mineral oil, on the other hand, is one 
of the more stable petroleum oils available and is com- 
posed almost entirely of saturated hydrocarbons.  Sili- 
cone Fluid 555, a synthetic oil, insoluble in water and 
soluble in certain organic solvents, is considerably 
more inert than the above petroleum oils and is very 
different from them in chemical structure. It is note- 
worthy that, although the above oils differ in chemical 
reactivity. all were found to control Sigatoka equally 
well. These results indicate that disease control can 


be obtained with oils differing widely in chemical com- 
position and suggest that physical properties associated 
with oiliness may be important. 
The oils tested did not inhibit 
in culture or on the leaf surface, even though the 


VW. musicola either 


application rate was much higher than that used com- 
mercially. The oils therefore possibly inhibit the 
fungus inside the leaf, at some developmental stage after 
stomatal penetration and before symptom appearance. 
Studies are under way to determine the point where 
the fungus is stopped in the oil-sprayed leaf. 
FeperRAL EXPERIMENT STATION 
Unirep States DEPARTMENT OF 
Mayacurz, Puerto Rico 
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THE ASSOCIATION OF FUSARILUM WILT WITH THE ASPARAGUS DECLINE AND REPLANT 
PROBLEM IN CALIFORNIA! 
RK. G. Grogan and k. A. Kimble * 
SUMMARY 
A slow decline e productivity of old aspara- ganisms. The most prevalent and pathogenic or- 
gus plantings in California and an inability to re-  ganism associated with the disorder is Fusarium 
establish productive plantings are due to damage oxysporum f. asparagi, which is commonly seed- 
of the root and vascular system by pathogenic o1 borne as a surface contaminant. 
Asparagus plantings e Sacramento-San Jo iquin 1) Roots or rootlets—Small feeder rootlets arising 
Delta of California ive an average profitable life from fleshy storage roots were rare. When present. 
| 
that varies, but is isually QO-15 ye ifs Plantings on they showed reddish discolored areas or were com- 
new land usually reach peak production in about the — pletely dead (Fig. 1C). A reddish streaking some- 
eighth year, after which e and number of spears times extended from a small discolored feeder root for 
gradually decreas it where the planting ) or more in. on the surface of the fleshy roots. The 
becomes unprofitable to Li This is what is vascular system of the fleshy feeder roots often showed 
meant by “decline reddish-brown discoloration (Fig. 10). Some of the 
Where plantings have ined, it is difheult. and — fleshy roots had collapsed completely. leaving only the 
usually impossible I tablish a commer ially outer shell intact. Soft rot bacteria or othe secondary 
profitable stand. Accord Hanna (4), replanting organisms were usually associated with such collapse. 
between old asparagus row on Ryer Island immedi 2) Crowns. Reddish discoloration ot the Vast ular 
ately after plowing ul id stand has never pro- tissue extended into the crown from discolored fleshy 
duced a yield more than half of normal. Where roots or from where a spear had been harvested (Fig, 
asparagus has been direct ded on old land, emet ID). 
gence was reduced, and pra illy all seedlings vel 3) Ferns and stalks —Reddish-brown vascular dis- 
lowed. wilted. and died w 3 months coloration in the fernstalks often extended several 
California asparagus vel have circumvented inches aboveground (Fig. 1A). Such ferns were often 
this problem by shifting to land virgin to asparagus. yellowed and stunted. Belowground, the bases of some 
However. a large part of the land in the Delta area is stalks had rusty flecks and sunken lesions (Fig. 1B). 
now, or has been. planted isparagus, and a control b) /solations and inoculations.—The symptoms sug- 
is therefore needed ea from being forced gested that the decline might be due to a vascular wilt 
out of production or root rot, Consequently, numerous isolations were 
This paper reports xperiments to determine the made from discolored belowground parts; other isola- 
‘ I " tions were made from seedlings orowing in the oreen- 
cause of the problen The evidence indicates that 4 : 
Fusarium oxyspor Cohen & Heald is q Bouse in soil taken from around plants showing 
‘ po §] oO « eat S ji ; i e 
symptoms. A variety of organisms were isolated in 
major tactor. ai oo . 
pure culture. Tests for pathogenicity of 443 of the 
Symptoms in ning planted stands Nu ’ 
isolates were made by inoculating asparagus seed at 
merous observations, made t letermine if any con- . . ; 
‘ e we O Ms lg Vith spore suspensions oO € 
the tin f plantis with spor | f the 
sistent symptoms were asso d with poor growth, 
. organisms that produce spores, or with mycelial sus- 
had the following results 
pensions of the several non-sporulating isolates 
The most prevalent organism was Fusarium oxy- 
pay te tor pul s; »¢ Q sporum, Of 317 isolates tested. 8% killed 75-100% 
1s iInvestigatior i pal por I rant ; ane ‘ ~ — 4; OF 
' . Pi of the inoculated seedlings. 20% killed 50-74. 13% 
from the Canners’ Lea f ( rnia. * ‘ 
:' ) . D , ) oe killed 25-49: and 19°; killed fewer than 25° or 
Associate Professor | Pat y 1 Pr ipal > 
Laboratory Techniciar ‘ were non-pathogenic. Retests of a number of the 
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isolates indicated that the differences in pathogenicity 
were real and could be repeated. Eight isolates of 
Fusarium solani (Mart.) App. & Wr. emend. Snyd. & 
Hans. and 3 isolates of Fusarium roseum (Lk.) emend. 
Snvd. & Hans. were non-pathogenic . Of 21 isolates of 
Fusarium moniliforme (Sheld.) emend. Snyd. & Hans., 
20% killed 75-1000. of the seedlings, 33°7 killed 50 
740. 28° killed 25-49°., and 9% killed fewer than 
25% or were non-pathogenic. Twenty isolates of 
Phoma terrestris Hansen all induced considerable root 
lesioning (reddish discolorations of roots and rootlets, 
somewhat similar to pink root of onion), but did not 
kill anv of the seedlings. Of 13 isolates of Rhizoctonia 
solani Kuhn, only one was slightly pathogenic, causing 
slight lesioning near the crowns. Of the 61 other iso- 
lates—representing the genera Ceratostomella, Sclero- 
tinia, Botrytis, Zopfia, Chaetomium, Penicillium, 
{spergillus, and an unidentified non-sporulating grey 
culture—only one. a Penicillium species, was patho- 
genic. and that was slight. The most prevalent and 
virulent organism was Fusarium oxysporum f. asparagi 


Cohen & Heald (1). The pathogen is widespread, 


» 


‘ 


A 








! 
v . \ 





’ \9 

Fig. 1. Symptoms of Fusarium wilt of asparagus. A) 
Healthy portion of a stalk on the left; 2 stalks showing 
vascular discoloration on the right. B) Rusty colored flecks 
and sunken lesions on the belowground portion of a stalk. 
C) Healthy storage root on left, and several on right show 
ing brown discoloration at points of attachment of lateral 
rootlets, and vascular discoloration in the 
right. D) Vascular discoloration in a portion of an in 


; 


roots on. the 


ected crown. 
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having been reported from several of the United 
States (1, 3). Ramsey and Wiant (5) reported it to 
be one of the most destructive diseases of asparagus 
shoots during transit. 

Reciprocal inoculations with specific forms of 
Fusarium oxysporum.—Cohen and Heald (1) reported 
that the Fusarium organism they had isolated from 
asparagus did not attack potatoes, tomatoes, or carna- 
tions, nor was it able to ret potato tubers or onion 
bulbs in moist chambers at 25°C. Only asparagus was 
vigorously attacked, although the fungus caused on 
Alaska peas a slight wilt that resembled the near 
wilt disease. To determine whether the Fusarium iso- 
lated from asparagus in California would attack other 
hosts, and whether the Fusarium wilt organisms spe 
cific for other hosts would attack asparagus, flax var. 
Dakota, watermelon var. Klondike, cotton var. Acala, 
tomato var. Pearson, sweet potato var. Puerto Rico, 
pea var. Alaska, bean var. Sutter Pink, and alfalfa 
var. California Common were inoculated by pouring a 
spore suspension of the asparagus Fusarium wilt or- 
ganism over the seed and in the soil at the time of 
planting. Asparagus was similarly inoculated with 
Fusarium wilt organisms specific for the above-men- 
tioned crops, obtained from stock cultures maintained 
at Davis, California. Symptoms resulted only in 
asparagus inoculated with the asparagus wilt or- 
ganism. 

Fusarium oxysporum, isolated readily from the 
rusty-brown flecking on the belowground portions of 
the asparagus spears, proved very pathogenic on seed- 
lings. Harvested asparagus also was _ vulnerable. 
Spears washed 30 minutes in running water, placed in 
moist chambers, and sprayed with spore suspensions 
of one of the asparagus isolates showed lesioning and 
rotting within 7 days. No such damage developed in 
spears uninoculated or inoculated with Fusarium 


oxysporum specific to watermelon or to flax. 


Inoculation of three-month-old crowns._-To deter- 
mine the effect on older plants of inoculation with the 
asparagus Fusarium wilt organism, 45 3-month-old 
asparagus crowns were dipped in a spore suspension 
and transplanted: at the same time, 20 crowns were 
dipped in sterile water and transplanted. All crowns 
dipped in the spore suspension died within a month; 
all dipped in water survived and grew normally. 

Movement of the Fusarium wilt organism in the 
soil_—Thirty asparagus seeds per row were planted in 
l-in.-deep trenches in flats of steam-sterilized peat soil. 
A spore suspension of the asparagus Fusarium wilt 
organism was poured directly on the seed before cover- 
ing, or placed 1 in. deep and 1, 2, 3, 44%, or 5 in. dis- 
tant from the seed. With inoculum on the seed, an 
average of 2 plants emerged per row, and all died 
shortly after emergence. With inoculum 1 in. away 
from seed, an average of 26 plants emerged, of which 
only 2 wilted and died (in 27 days). Inoculum at 
greater distances showed no effect in 3 months. Re- 
sults were similar when greenhouse compost soil was 
used. The Fusarium wilt organism apparently moves 
very slowly through the soil. 
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TABLE | hk fhe f ; ferent 7fes if fed treatment on 
emergence ind " a ol see ngs tor ne lavs u 
Fusarium-u he unintested 

" 
“urvival 

Seed treatment 

(oz of Lignisa t ! | Inoculated L ninwe Ino 

per LOO lb. seed 501 | soll 

} (no treatmer >.) 100 oO 

| f lOO 1.5 

) )1 Q 5 i) 1.5 

] 80.0 lOO 61.0 

; 3.0 Ov 68.5 

" 
Seed artificially ni fed by wetting with a spore 
widespread distribution f asparagus Fusarium in 


plantings in the state i its occurrence in plantings 
that have been started y direct seeding in soil new 
to asparagus suggested that the organism might be 
seed-borne To test tl ibility 1-9 samples ol 
seed from 11 differs were washed with 150 ml of 
sterile water ind the water from each sample 
was poured onto 50 terilized seeds planted in 
sterile soil. Three 50-seed samples were not inoculated. 
and averaged 47 emergi: eedlings and no wilt symp- 
toms In ll lot except ne wash water reduced 
surviving plants he mbers of surviving plants 
were as follows: 46. 36. 30. 28. 26. 26. 23. 14. 13. 12 
and 6. All wilted plant ielded the asparagus Fusari 
um wilt organism. In the lot with 46 plants surviving. 
no wilt was noted and wilt organism found. The 
organism was appal F on the surface of the 
seeds. but the method e no information concerning 
the percentage of intested seeds 

Dherefore 6.000 lized seeds were planted at 
l-in. intervals in stear erilized soil Of 5.640 that 
emerged. 5 wilted and died. and cultures from them 
vielded Fusariun that was pathogenic on 
asparagus seedlings inother test. two 5.000-seed 
samples irom a comme! -<eed lot of the 873 variety 
were planted i teal rilized soil flats in the 
greenhouse One | first slurry treated with 
Lignisan (active ingred t 6'4 ethyl mercury phos 
phate) at the rate of 2 per LOO lb. of seed. Emer 
gence was 93.6 lor ited samples. and 92.8! 
for the untreated \ f the seedlings from the 
treated seed wilted. but 11 seedling ibout 0.22% ) 
from the untreated seed wilted and died within 30 
davs of emergence \| ted seedlings vielded Ff 
oxysporum In view of the eee of the surface seed 
treatment, it seen that the seeds were in 
fested on the surface nly The percentage was very 
small. but doubtless suff t to be an important 
source of inoculun yw hn the organisn in be in- 
troduced into uncontan ited areas 

Seed artificially | vy wetting with a spore 
suspension, and dried m temperature. was slurry 
treated with Lignisan at the rate of 2 oz. per 100 Ib 
of seed and growt ste sterilized soil in the green 
house. Compariset = were nade with infested but un- 
treated seed: 93 of tl ntreated seed germinated 
and produced apparently normal seedlings. but 41 of 


the 8.329 seedlings (| wilted and died within 30 
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did 


wilting. 


Lignisan seed treatment not increase 


of but 


lesioning of roots was apparent in the 3.055 seedlings 


Phe 


percentage 


days. 
emergence, no dying. or 
in this treatment. 

rhe effect of seed treatment on emergence and sur. 
vival of seedlings in Fusarium-infested or sterile sojj 
The data are 
indicated 


was tested at different rates of Lignisan. 
reported in Table 1. Reduced 
that 8 oz. per 100 lb. was phytotoxic, but all the other 


emergence 


rates (1, 2. and 4 oz. per 100 Ib.) increased rate of 
emergence, though none controlled wilting and dying 
atter emergence. 


Vertical distribution of the 
1-ft. 


greenhouse, 


organism in field soil. 
ft. 


seeds 


Samples of soil at intervals down to 5 were 


brought the 
planted in each of 4 6-in. pots of soil from each sam- 


into and 25 were 
pling depth. The asparagus Fusarium was present at 
ill 5 depths, though least concentrated at 1 and 5 feet 
and most concentrated at 2 ft. (Table 2) 

Fumigation and steam-sterilization of infested soil. 

Fusarium-infested field soil was compared with por. 
tions of the same soil steam-sterilized or treated (1 ml 
val. of soil) with DD ( dichloropropene dichloro- 
propane). EDB chloropicrin, 
or CBP 55 (chloro 
were injected into the soil in containers that were kept 
closed for 48 hours and then aerated for 6 days. Seeds 


were planted, and emergence and survival for 1 month 


pel 


(ethylene dibromide ). 


bromo propene). The chemicals 


were recorded. In untreated field soil. 6867 of the 
seedlings wilted and died. and the survivors were 
stunted and showed considerable root damage. In con- 
trast. no seedlings in steam-sterilized soil died = or 
PARLE Inoculum concentration in infested field soil 


samples from different depths, as indicated by pre- 
Al ling of 


} 
seedlings 


and post-emergence 


No seedlings No seedlings 


Soil depth emerged alive at 


(tt.) from 25 seeds } weeks 
| 24 14 
19 10 
22 16 
22 14 
: 9 0 
0 
13 | 
| h 
12 l 
14 | 
25 l 
/ 24 } 
20 ) 
22 8 
) 22 14 
24 7 
> 22 
24 19 
Steam-sterilized 23 23 
soil (control) 25 25 
y 25 
24 24 
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showed root damage. CBP 55 and chloropicrin were 
almost as effective as steam-sterilization in preventing 
root lesioning and seedling killing, but the pathogen 
was not completely eliminated: in the respective treat- 


ments, | and 5° of the seedlings wilted and died. 
Plants in EDB-treated soil grew fairly well, but roots 


showed considerable damage, and 7°) of the plants 


ineflective: 


wilted and died. DD was _ practically 

growth was much stunted, root damage and wilting 

were severe. and 45° of the emerged seedlings died. 
Vass testing to develop resistant vartettes. Any 


source of resistance to Fusarium wilt in horticultural 
types of asparagus adapted to California conditions 
would very likely be 
Davis that have been selected for longevity and have 


Seeds at 


found among breeding lines at 


maintained production in old stands. some 


lines were obtained from G. C. Hanna, plant 


Agri ultural 


of these 


California Experiment 


breeder in the 
Station. and tested for resistance to Fusarium. 
wus seed of the breeding line under test was planted 


in steam-sterilized soil that 


\spara- 


thickly at a depth of %4 in. 
was inoculated with 2 virulent isolates of the aspara- 
eus Fusarium. Inoculations were made by thoroughly 
mixing in 0.2 g of ground-oat inoculum per cu. in. of 
soil. Greenhouse air temperatures were maintained at 
15-28 © ( 


In a typical test the seedlings emerged very thickly 


hut soon commenced dying. Very few were left at the 
end of 6-8 weeks, an average of about 1 plant in 5500 
seeds (0.02 The surviving plants were saved, and 
males and females were crossed to produce F, progeny, 
which. in turn, were tested as described above. In one 
such test. 168 plants from 3882 seeds survived and de- 
veloped normally (4.36). This percentage was low, 


but considerably greater than in the test of the parent 
material. Selection and testing of surviving progeny 
will be continued with the hope that a Fusarium-wilt- 
resistant strain can be developed. 

fungi are 


Discussion.— Although several pathogeni 


associated with the decline and replant problem of 
asparagus in California, the widespread occurrence 
and abundance of Fusarium oxysporum f{. asparagi in- 
dicate that it is the most important pathogen involved 
the disorder. This highly 
as indicated by the rapid killing of seed 
the death of older 


in causing organism is 


pathogenic. 


lings in infested soil and crowns 


ASSOCIATED 


WITH ASPARAGUS DECLINE 125 


when dipped in spore suspensions prior to transplant- 


ing. One might expect a virulent organism of this 
type to cause rapid depletion and quick killing of in- 
fested plantings. However, its slowness of movement 
through soil suggests that considerable time would be 
required for the mass of soil around the root system 
to become completely Also the 


infested with uninfested soil when a planting is re- 


infested. mixing of 
moved might explain why root damage and seedling 
killing are more severe on replanted land than was 
evident in the previous planting. 

The Fusarium 
similar to, and probably identical with, the disease de- 
scribed by Cohen Heald (1). fact, re- 
ported the isolation of the causal organism from in- 


wilt of asparagus in California is 


and who, in 
fected asparagus plants received from California. A\l- 
though it is possible that the Fusarium-induced seed- 
ling disease of asparagus reported by Graham (2) is 
caused by the same organism, his report indicates that 
he was dealing with a less virulent group of clones, 
rhe 


studied herein caused severe damage to cortical tis- 


a group incapable of vascular invasion. clones 
sues, and were also capable of invasion, movement in, 
and discoloration of the xylem, which is typical of the 


Also, from dis- 


elements 


vascular Fusaria. isolates obtained 


colored xylem several inches aboveground 


were highly virulent. indicating that the organism is a 
vascular parasite. 
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Lor how = 


MARY 


buffer, pH 5.1. Lesion numbers were essentially 
inversely proportional to dilution of inocula. In- 
ocula differing in virus content by 20°) or more 
showed statistically significant differences in lesion 
numbers when assayed on 36 opposite half-leaves, 
\ 4-solution inoculation scheme based on 72 leaves 
on 12 plants was satisfactory for estimating differ- 
ences in relative virus activities of 2 inocula by the 
2-dilution potency assay method. These data show 
that plants of C. Aybridum are reliable for loeal- 


lesion assay of brome mosaic virus. 





r diluents tested, but partly purified virus 
preparations stored at 3°C in neutral phosphate 
buffers were less infectious than similar prepara- 
tions stored in distilled water or in 0.1M acetate 

al local-les have been reported for 

brome mosat Va mor graminis Mek } 
but none proved satistactory for routine quan 
issays in this laboratory. Some ad- 


titative infectivity 


ditional hosts we 


therefore tested No advantage over 


those previously reported was found when plants of 
Gomphrena globosa | bigna sinensis L.) Savi 
Chenopodium urbicum | d €. quinoa Willd. were 
inoculated with BMY. although chlorotic or necrotic 
local lesions usually ed. Inoculated plants of 
Chenopodium hybhy | howevel consistently de 
veloped clear necrot hone esions in tests made over 
a period ol 4 veal pecies has ils been re 
ported as a_local-le or cucumber mosat 
virus (7) and eggpl irus (] This paper 
reports the results ( hybridum as a local 
lesion host for t] quantitative estimation of BMV 
activity. 

MATERIALS AND METHODS noculations were made 
in a greenhouse maintained at about 70°F except dut / 
ing the summer. when temperatures sometimes rose 
to 90° or higher. BMV. was supplied by H. H. Me 
Kinney as isolate No. 66 of the American Type Culture 
Collection. The virus w ntained by serial trans- 
fer, usually in Micl Amber wheat (Triticum 
aestivum | Crude noculum, used except 
where stated otherwise ‘ prepared from plants 
that had been infected weeks Juice was ob- 
tained with mortar id pestle and strained through 2 
lavers of fine cheeseclot 

For some inoculations. preparations of BMV. were 
partially purified: Crude e was clarified by freez- 
ing and by low-spee fugation, Preparations 
were carried through if differential centri- 
fugation. Low-speed was done with a 
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was done at 144,000 G in a refrigerated Spinco mode! 
|. centrifuge. Final virus pellets appeared homogen- 
eous and light brown. The content of virus material 
in these preparations was estimated by a_ micro- 
Kjeldahl method. 

Seeds of C. hybridum were originally supplied by 
D. A. Roberts. Poor germination of seeds, usually be. 
low 107, has been a major problem in using this host: 
a procedure usually giving about 10°) germination. 
sufhcient for routine production of plants. was de- 
veloped. The treatment consists of immersing seeds 
S—5 minutes in concentrated H.SO, and leaching about 
| week under a dripping water tap. 

Treated seeds were planted in vermiculite. and the 
seedlings were transplanted to steam-sterilized soil in 
f-in. pots. Supplemental illumination was provided 
to extend 


lay length until at least 6 fully expanded 
leaves had formed. Plants were ready for use 5-7 
weeks after the seeds were sown. All leaves except 
those to be inoculated were removed at least 1 day be- 
fore inoculation. After inoculation. all leaves were 
rinsed with tap water, although rinsing did not appeat 
to affect lesion formation. Distinct. necrotic loeal 
lesions were usually first visible after 3-5 days. and 
well formed after 10-15 days. when they were counted 
(Fig. 1). 

Since leaves of C. Avbridum are large and svm- 
metrical, all inoculation procedures were based on the 
use of opposite half-leaves. The relative infectivities of 
single dilutions of each of 2 inocula were compared 
direetly by inoculation of opposite half-leaves in a 
balanced pattern. For a comparison of the relative 
infectivities of 4 inocula. a balanced 4-solution ino 
lation scheme was developed for use on 12. plants. 
each with 6 leaves (Table 1). This scheme was al» 
used for estimating how greatly 2 inocula differed in 
infectivity. by the potency assay method of Spence 
and Price (11). 

Phosphate buffers were prepared by mixing equi- 
molar solutions of NasHPO,.7H.O and KH.PO, to 
obtain a pH of 7.0. determined with a class electrode. 
Acetate buffer was prepared by mixing 0.1M acetic 
acid with 0.11 sodium acetate to produce a pH of 5.1. 





‘ally 
In- 
more 
“sion 
AVES. 
aves 
iffer- 
the 
how 
cal- 


mode] 
nogen- 
aterial 
micro- 


ied by 
ly be- 
host: 
lation. 
is de. 
seeds 


about 


d the 
oil in 
vided 
inded 
5-7 
xcept 
v be- 
were 
pear 
local 
and 


inted 








March, 1959 ROCHOW: LOCAL-LESION ASSAY 


Use or CarporunpuM.—In a test of the effect of 
400-mesh Carborundum on the number of lesions 
formed. an inoculum prepared by dilution in 0.1M 
phosphate buffer was divided into 2 parts. One part 
was brushed on alternate right and left half-leaves of 
6 leaves on each of 4 plants. After the plants were 
dusted with Carborundum, the opposite half-leaves 
were brushed with the other part of the inoculum. 
Only 11 lesions formed on the undusted half-leaves. 
whereas 220 lesions formed on the dusted half-leaves 
In a second test the corresponding lesion totals were 
9 and 188. In all succeeding tests. plants were dusted 
with 400-mesh Carborundum immediately before inocu- 
Jation. 

MeTHOD OF INOCULATION.—The 4-solution scheme 
(Table 1) was used to compare different methods of 
inoculation. Four identical inocula were prepared by 
diluting a sample of crude juice. Each inoculum was 





Fig. 1. Local lesions on half of a symmetrical leaf of 
Chenopodium hybridum 10 days after inoculation with 


brome mosaic virus “1. (Photograph by H. H. Lyon.) 
} 
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HOsT FOR BROME MOSAIC VIRUS a 


Taste 1.—Four-solution inoculation scheme used for assay 
of brome mosaic virus infectivity on plants of 
Chenopodium hybridum * 


Leaf 
position Inocula used on indicated plants * 
] 2 3 4 5 6 

6 ABcDBBCADCA OS 
.) Cp AB PA ct Bese eS 
} B ¢ DA tC. BS 422.2 & 
} DA BC BOCA BE BS 
2 Ac 8 8 ts OG & eB A D 
l B D e C D BA i? © es 


‘Capital letters refer to inocula brushed on; right or 
left half of leaf is indicated by relative position of letters. 
rhe lowest position for each solution was inoculated first 
on each plant, and inoculum was renewed on the brush 
after inoculation of each plant. 

The design for plant numbers 7-12 was the reverse of 
that shown; thus, the plan for plant 7 was the mirror 
image of that for plant 1, etc. The order of inoculation for 
plants 1-3 was A, B, C, D; for plants 4-6, D, C, B, A; for 
plants 7-9, C, A, D, B; for plants 10-12, B, D, A, C. 
Rinsing was done immediately after the inoculation of each 
of these 4 groups. 


applied to 36 half-leaves—two inocula with a brush, 
one with a cheesecloth pad, and one with the fore- 
finger. Each half-leaf was given 6 strokes in inocula- 
tion, except that one of the brush applications was at 
the rate of 12. strokes. 
brush or pad after each plant (3 half-leaves). and on 
the finger after each half-leaf. Lesion numbers were 
as follows: brush (6 strokes), 719; brush (12 strokes), 
998; pad, 94; and finger, 304. In all other inocula- 
tions, brushes (Wilton No. 8 or No. 10) were used 
as described by Takahashi (12). 

Additional study was made of the importance to 
lesion formation of the amount of brushing. In tests 


Inoculum was renewed on 


involving the 4-solution scheme. the upper surface of 
each half-leaf was brushed so that its surface was 
covered 1, 2. 3. or 4 times. In 2 of 3 such tests, half- 
leaves brushed 3 times formed the most lesions, but 
the differences among treatments were small. The 
greatest difference was in a test in which brushing 
once gave 68 lesions, and brushing 4 times gave 194 
lesions. Each half-leaf in all other tests was brushed 
so that its surface was covered twice. 

Ditvent.— After 
plants, the 4-solution scheme was used in studying the 
effect of different diluents on lesion formation. Four 


preliminary tests on separate 


comparable inocula were prepared by equal dilution 
in 1) 0.1M phosphate buffer, pH 7; 2) 0.01M phos- 
phate buffer, pH 7; 3) 0.1M acetate buffer, pH 5.1; 
and 4) distilled water. When crude juice was used as 
inoculum, the average number of lesions on 36 half- 
leaves for each of the 4 diluents was 64, 4, 4, and 23, 
\ partly purified preparation of BM\ 
produced corresponding averages of 41, 1, 8, and 11. 


respectively. 


Since the concentration of the phosphate buffer ap- 
peared to have a great influence on lesion formation. 
additional tests were made with phosphate buffers. 
The 4-solution scheme was used to compare neutral 
phosphate buffers at concentrations of 1.0M, 0.5M, 
0.1M, and 0.01M. In 1 test the average numbers of 
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Although O.1.W phos; buffer was the best dilu- 
ent for assay. phosph iffers did not appear to be 
the best solvents for storir parti illy }) irified prepa 
rations at 3 ¢ This effect was noted first, and most 
often, in comparing distilled water with 0.01M phos 
phate buffer In the first purification of BMY, the 
initial juice was d led into 2 lots: during subse 
quent purification, distilled water was the suspending 
medium for 1 lot, and 0.01M phosphate for the other. 
The infectivities of the final preparations, containing 
equal quantities material, were compared 
after 5 days. The dil shosphate preparation failed 
to produce lesions ( den Giant corn or on any of 
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Paste 2.--Sensitivity of opposite half-leaf assays on Cheng. 
podium hybridum in detecting differences betwee, 
2 brome mosaic virus inocula diluted in neutral 
0.1M phosphate buffer 


No. of lesions per half-leaf* 

Virus content ot 
“unknown as % 
of “standard” 


“Standard” “Unknown” 


100 i) 6 
100 Ki) 42 
100 42 39 
YO 52 46 
85 0) Zar 
SO 9 29** 
80 39 wa 
80 54 22** 
BO 3] 24** 
HU 54 2()* * 
Kw) 29 Qt* 


Each figure is the average for 36 half-leaves. ** indj 
cates that the difference between the “standard” and “un. 
known” was significant at the 10 level. 


comparable dilution of the water preparation pro 
duced many lesions on corn, and 472 lesions on the 14 


opposite half-leaves of C. Marked differ. 
ences in the infectivities of purified BMV stored at 3 


hybridum. 


were also noted several times in tests in which water 
was the suspending medium during purification and 
comparable final pellets were suspended either in dis- 
tilled water or in 0.OLM phosphate. In 1 such test, the 

preparations, after 16 days storage. were compared 
on opposite half-leaves of C. hybridum after dilution 
in O.LM phosphate buffer to a final concentration of 
0.27 mg of virus per ml for the phosphate preparation 
and 0.24 mg/ml for the water preparation. Lesion 
totals were 207 for the water preparation and 11 for 
the phosphate preparation. 

In one test the effects of storage of partly purified 
BMV at 3°C were compared in 1) 0.1M_ phosphate 
buffer, 2) O.01M phosphate buffer, 3) O.1M acetate 
buffer. and 4) distilled water. The relative infectivities 
of the preparations were compared by dilution in 
0.1.M phosphate buffer at intervals after comparable 
amounts of virus (20 mg/ml) were placed in each of 
the 4 solvents. After 7 days. for instance, the average 
number of lesions produced on 36 half-leaves by each 
of the respective preparations was 67, 9, 158, and 122. 

DituTion curRVE.—A_ 6-solution inoculation scheme 
similar to the 4-solution scheme (Table 1) was used to 
determine dilution curves of BMV in juice from in- 
fected wheat plants. The 4-solution scheme was used 
in a similar study of BMV diluted from a partly puri 
fied preparation. Lesion numbers were essentially in- 
versely proportional to dilution (Fig. 2). These data 
suggested that C. Aybridum should be useful for the 
quantitative estimation of BMV infectivity. 


9 


DETECTION OF DIFFERENCES IN INFECTIVITY OF 2 


INOCULA.—Two inocula were prepared from a_ single 
sample of crude juice so that one could be considered 
a “standard” and the other an “unknown.” The “un- 
known” was diluted so that it was either equal to the 


“Standard” in content of BMV or differed by a known 
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ROCHOW: LOCAL-LESION ASSAY 


March, 1959 


uracy of 2-dilution potency assays ot brome 


Taste 3.—Ace 
irus on plants of Chenopodium hybridum 


mosalt 


half-leaf by 
indicated 


No. of 
dilution of 


lesions per 


Potencs lower inocula 


“Unknown” 


\ctual® Measured “Standard” 
0.20 0.23 57 y 
0 20 0.24 6 l 
0.50 0.43 g } 
(.80 0.73 it > 
1.00 0.96 69 i3 
1.00 1.2] 21 18 
1.00 1.26 ) 7 
00 1.9] 6 13 
3 00 3.25 20 0) 
1.00 2434 12 22 
00 74 6 19 
Actual rat of virus content of “unknown” to that ol 
standard” based on dilution in neutral 0.1M phosphate 
iffer. 
Fach figure is the average tor 36 halt-leaves of [2 
|} ints 
amount. The relative infectivities of the inocula 


were then compared on 36 leaves (6 plants) to deter- 


mine the sensitivity of C. hybridum tor detection of 


en the 2 inocula. Lesion counts were 


(10). 


diflere nees betwe 


Student's t-test [wo inocula differ 


analyzed by 
1) ol consistently gave 


significant if lesion 


more in virus content 


differences that were statistically 


ounts of the “standard” were in the range of 20—55 
lesions pel half-leaf (Table 2). In other tests in 
which lesion counts were outside this range. inocula 
differing by 20 were not distinguished consistently 
[Wo-DILUTION POTENCY assay.——The 1-solution 
scheme (Table ] was used to investigate the possli- 
bility of using plants of C. hybridum to estimate rela- 


infectivities of 2 inocula by the 


Price (11) as 


this 


ive differences in the 


potency assa method of Spence! ind 


ised previously in this laboratory (8 In 


dure, a “standard” and an “unknown.” each at 2 


compared, (An estimate of the iccura 
this svstem was obtained by 


dilutions of juice from 


tions, are 
‘unknowns of 


BMV 


issays of 


known potency, Four 


infected wheat plants were prepared so that 2 dilu 
tions could be considered the “standard” and 2 the 
‘unknown. The 2 dilutions of each series differed 
by the same log interval. 0.5. The ratio of the infec 
tivity of BMY in the “unknown” to that in the “stand- 


tual dilutions, was compared with the 
Table 3). 
potencies were not 


(10) Of the 1] 


ind, based on a 


measured ratio Differences between actual 


potencies and measured 


when analyzed by the t-test compari 
higher 
Differ 
> Instances, 


actual 


sons (Table 3). 5 gave measured potencies 


nan actual pote neies, and 6 gave lower Vv ilues 


greater than 20% except in 


differed 


These data show that 


ences were no 
measured potencies from 
21, 26, and 41%. 


the error of this system is usually within the range of 


in which 


potencies by 


error of similar plant virus assay systems (5, 6, 8, 9 
1] 
Discussion. meet the re 


an ideal test 


Plants of C. Aybridum 
quirements outlined by Hollings (2) for 


plant for virus work: the plant should be easy to 


HOST 


FOR BROME MOSAIC VIRUS 129 


raise; should remain susceptible for a long time; 


should have even, flat leaves large enough for use of 


the half-leaf method; and should produce discrete 
local lesions in numbers sufficient to minimize errors. 
Plants of C. hybridum are generally easy to raise, 


but seed germination is poor. In the writer's experi- 


ence, however, this disadvantage can be offset by pre- 
planting treatment of seeds and by the fact that the 
large quantities of seed readily produced by plants of 
further 


C. hybridum facilitate use of excess seed. A 


possible disadvantage of the plant is its susceptibility 


to mite injurv. Occasional fumigation injury has re- 
sulted from the use of smoke-generators for green- 
house fumigation. 


C. hybridum remains susceptible to BMV for a long 
time, but susceptibility decreases as plants approach 
senescence. Leaves can be used for several weeks afte 
they expand: young unexpanded leaves also produce 
local More 
leaves than on uppet 
plants have remained symptomless. and BM\ 


lesions. lesions usually occur on lower 


leaves. Uninoculated leaves of 


infected 
been recovered from them 
leaves of ( 
symmetrical, they fulfill the 
leat Although 
6 leaves in the tests re ported here. more leaves can be 


has not 
are large. flat. and 


the half- 


plants usually were trimmed to 


Since hybridum 
requirements ol 
meth rd 
ised per plant. Leaves appear to be relatively delicate, 
1 problem on only a 
time of 


but inoculation injurv has been 


few occasions, when plants were wilted at the 
lation 


After inoculation with BMY. local 


n sufhicient numbers to minimize errors 


discrete lesions 


form It seems 


likely that the use of Carborundum is a major source 
of error in this assay system. since the abrasive has 
such a large effect on lesion formation. Although the 


number of 
dusted 


is-d\y in 


iffect the 


assay ol 


nt of Carborundum does 


imoun 
lesions formed, the accuracy of an 
plants was equal to that of a comparable 
which the Carborundum was suspe nded in the inocula, 
less useful for diag- 


work 


| Psions ¢ iused 


Plants of C. hybridum may be 
nosti work 
ilis¢ 
hy cucumber 
of BMV. 

Although 
ot pl ints of C, 
cates hat this 

f BM\ 

DEPARTMENT OF 

CORNELL I 
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than for quantitative since manv 


lon il le “1ons on this host 


Virttises ¢ 


particularly resemble 


Masale virus (7 
Those 
disadvantages in the use 


some 


there are 
iuthor’s experience indi 


better 


hybridum, the 


host should enable estimation 
ictivity than do previously reported hosts, 
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INDICATIVE OF BUNT INFECTION ! 


Kendrick and Laurence H. Purdy 


VMARY 


hy a flecking 


tially infected plants were detectable 





ted Bobs, a spring 
t races, exhibited — on only one side of the leaf mid-rib. These seedling 
flecking reactions have considerable potential value in test- 
iturity ng for bunt resistance 
/ y whea of the bunt problem at Pullman, Washington. These 
=: early as experiments have shown a seedling reaction, expressed 
toms have t | is a mottling or a flecking of the leaves, that may 
ir ae nining eliminate the necessity of growing this variety to ma 
Churchward irity to determine whether the plant is infected. 
eaves of w \IATERIALS AND METHODs.—-Seed of Red Bobs, 
Ly Ful spring wheat susceptible to all known races of bunt 
t isceptible was inoculated with races 1, 3, 5, 6, 9. 10. 12. 13, 14, 
nd Lefebvre 15. 16. 17. and 18 of Tilletia caries and races 4, 7,8 
eal ives il ilate 9. and 10 of T. foetida. All the pathogenic types of 
ro and grown in mportance from a plant breeding standpoint are repre: 
lea tling was sented among these races. In some cases the inoe- 
if t easily ilated seed was planted in sand and incubated at 10°C 
listur ces att In others the seed was planted in Palouse silt loam 
er tha int, insects, iintained at various moisture levels at temperatures 
te d Lefebvre f 5°, 10°, 15°, and 20°, and transplanted into green- 
inv hybrid house benches after various periods. Before transplan- 
eee the basis tation. all seedlings were washed free of sand or soil 
ett tage of growth. ind soaked 2 minutes in a 1:1000 water dilution of 
ecu for higl Panogen 15 (2.20 cyano! methylmercuri | guanidine 
vbrid families. They to prevent further infections by spores carried on the 
should not be seed The plants in the greenhouse benches were 
I n t of inte grown under controlled light and temperature condi- 
served a distinct lions 
iin wheat Four ineandescent lamps over each bench supple 
wart Ey mented natural daylight from 8 a.m. to 5 p.M., and 
the dark period was broken from 11 P.M. to 2 AM 
wheat variety The air temperature was maintained at about 25°C 
sand T. foe during the day and 15° at night Under these condi- 
ng W various phases tions each plant produced a single head. Thus. seed 
ling counts are the same as head counts, upon which 
I percentage of infection is usually based. Seedling 
C1 Resear reactions were observed and recorded in the 3- or 4-leaf 
, aed ul Exper stage, and seedlings showing flecking were tagged. 
+ “ARS Usp \t maturity, infected and uninfected plants were com 


pared with tagged and untagged plants 
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ses X and ResuLts.-A_ distinct and characteristic chlorotic This flecking was easily detectable from the 3- or 
ad - i - . : 
Qecking (Fig. 1-A.B) was exhibited by the leaves of ‘leaf stage up to maturity, when the flecking of the 
ae a R 4 Bobs wheat plants infected by the bunt fungi. lower leaves was more pronounced, and occasionally 
ology 43: it 
rds. lowa 
5 p. 
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» tagged. Fig. 1. Leaf flecking of Red Bobs wheat indicative ol plant (right) at higher magnification (<3). Crs 7 
e bunt infection (Tilletia spp.). A) Upper leaf from healthy from partially infected plants, showing unilateral flecking 
plant; lower leaf from bunt-infected plant (<1). B) Por (<3). 
tion of leaf from healthy plant (left) and from infected 
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tain varieties known to be highly resistant to all bung 
races failed to show any flecking in the seedling stage 
whereas all susceptible varieties exhibited the flecking 
reaction. Thus, there is a good possibility of using 
this seedling reaction in screening winter wheat varie. 
ties for resistance and susceptibility. However, as 
Churchward (1) and Johnston and Lefebvre (3) ob. 
served. some varieties known to be resistant also 
exhibit various degrees of flecking. There were some 


indications in this study that type of seedling reaction 


may be correlated with known types of resistance jn 
winter wheats, but this relationship was not conclusive 
Further study is needed of this and othe aspects, such 
is influence of differe.t bunt races and different sources 
of resistance in applying the seedling reaction to 


winter wheats. 
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MANCHA GRIS, A NEW LEAF DISEASE OF BEAN IN COLOMBIA! 


R. L. Skiles = and Canuto Cardona-Alvarez * 


SUMMARY 


About 1953 a new leaf disease of field bean was 
observed in Colombia. The causal fungus, Cercos- 
pora vanderystt, was reported previously only on 
Vigna spp. The symptoms and morphology of C. 
vanderysti distinguish it easily from C. canescens, 
which is commonly found in the Cauca Valley. 


Other Cercospora spp. that occur on bean were 
not seen in Colombia. C. vanderysti could not be 
cultured on any medium. The fungus is widely 
distributed at altitudes of 1500-2200 m and is a 
potentially serious disease. Some sources of resist- 
ance were found in foreign bean collections. 





From 1953 to 1956. a leaf disease not recorded 
previously in Colombia was observed on field beans 
(Phaseolus vulgaris \..). The symptoms, first believed 
to be incipient ones of angular leaf spot (/sariopsis 
griseola Sace.). were later determined to be produced 


by a distinct named 


pathogen. The disease was 
“mancha gris” (gray blotch). from its symptoms, and 
its causal agent was identified as Cercospora vand- 
erysti P. Henn.4 

SPECIES OF CERCOSPORA REPORTED ON PHASEOLUS 
AND RELATED HoOstTs.—-C. vanderysti P. Henn., accord- 
ing to Chupp (4). is synonymous with C. vignae-vexil- 
latae Baker & Dale. and has been reported from Con- 
go and Trinidad. The reported hosts. however. were 
not Phaseolus but Vigna venulosa Baker, V. repens 
Baker. and }. vextllata (L.) 
Rich.}. Some species of Cercespora, namely C. 
scens Ell. & G. Martin. C. 
chi Ell. & Everh.. are known to infect both genera: 


vanderysti is thus not un- 


eapensts W alp. { - 
cane- 


cruenta Sacc.. and C,. doli- 


the similar host range of C. 
usual. In Colombia. where different introduced and 
local varieties and breeding lines of bean have often 
been grown adjacent to V. sinensis (L.) Endl. collec- 
tions, no Cercospora species has ever been isolated 
from Vigna. The collections of the latter genus are. 
in fact, remarkably healthy in Colombia with respect 
to foliage diseases. 

Zaumeyer and Thomas (5) and Chupp (3, 4) list 
the following species of Cercospora as reported on 
Phaseolus spp.: 1. 
ensis Sacc.. C. caracallae (Speg.) Chupp, C. 
lorum Cke., C. phaseoli Dearn. & Barth.. and C. faseo 


phaseolina Speg.). In 1953. Chupp 


canescens, C. cruenta, C. lussoni 


phase i- 


lina Speg. (=C. 
(4) reduced this number to 3: S. canescens, C. cru 
enta, and C. caracallae, with the others as synonyms 
or belonging to other genera. 

SPECIES OF CERCOSPORA ON PHASEOLUS VULGARIS IN 


CotomBia.—The only species of Cercospora, aside 


\ccepted tor publication October 10, 1958. 
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Rockefeller Foundation. 
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‘The authors are indebted to Drs. J. A. 
U.S. D. A., M. P. Backus, University of Wisconsin, and 
S. J. Hughes, Department of Agriculture, Ottawa, Ontario, 
for invaluable aid in taxonomic classification of the fungus. 
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from C. vanderysti, that the authors have found on 
bean in Colombia is C. canescens. The symptoms and 
other characteristics, such as the long (175), acicular, 
9-septate conidia, were 
clearly typical of the species. In 1930, Chupp (3) 
vulgaris from the Cordil- 


commonly and_ distinctly 
described C. faseolina on P. 
lera Occidental (western mountain range) of the 
Cauca Valley. Colombia. in addition to C. 


on a Phaseolus sp. trom the Cauca Valley proper. 


canescens 


Che latter species is commonly found in the extensive 
bean fields of the level. arable lands of the Cauca 
Valley. The authors have surveyed bean diseases 
at higher altitudes to the south (though not in the 
mountains west of the Cauca Valley) and have not 
found C. faseolina. The distribution of the 
on P. vulgaris may be influenced by the regional 
distribution of the cultivated and wild varieties of the 


species 


host and by the climatic extremes between the Cauca 
Valley and the surrounding mountains. 

Symptoms.—The early confusion between mancha 
gris and angular leaf spot arose because the leaf 
lesions caused by C. vanderysti are typically angular 
in outline, limited by the veins. and the same size as 
those caused by /sariopsis griseola. Cardona-Alvarez 
and Walker (2) and Barros et al (1) described the 
symptoms of angular leaf spot in detail 

The first symptom of C. vanderysti infection is a 


slightly chlorotic. angular lesion that is visible on the 





Fic. 1. The upper surface of bean leaflets, showing the 
pale, angular lesions caused by Cercospora vanderysti. 
Many lesions are limited by the veins, and others have 
begun to coalesce. The small, dark, angular lesions are 


caused by lsariopsis griseola. 


? 
> 
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upper surface of the leaf (Fig. 1). The spots are about 


2—5 mm in diameter, and often so numerous that the 


leaf looks infected by the yellow bean mosaic virus. 
The individual lesions may later coalesce, covering 
areas up to 10-20 mm in diameter. Heavy infection 


causes premature defoliation 

Within the angular lesions the first sign on the up- 
per leaf surface is a very fine, grayish-white, powdery 
growth of conidiophores and conidia, so slight as often 
on preserved spec- 


to be invisible to the unaided eve: 


imens it is rarely noticed The most distinguishing 
sign of the disease is seen on the reverse side of the 
lesions: a gray, mat- or cushion-like fungus growth 


that completely covers individual or coalesced lesions 
(Fig. 2). This” 


growth of flexuous conidiophores and their conidia. 


cushion which consists of a dense 


distinctly separates infection by C. vanderysti from 


that by C. canescens or any other bean disease in the 


country. The symptoms caused by C. canescens in 


Colombia are the same as those described by Zaumever 


and Thomas (5). C. vanderysti and C. canescens have 


been seen on rare oceasions in the same bean field o1 


on the same plants, and the symptoms were always 
characteristic of the se parate species 

CULTURE AND PATHOGENICITY OF THE FUNGUS.—It has 
not been possible to culture ¢ panderystl on any 


natural ar syntheti medium Inoe ulations with spores 
leaves onto healthy 
the 


typi al of 


and mycelium from diseased bean 


leaves have produced atypical lesions in creen- 


Within | 


house these lesions onidia 
the spec ies de ve lope ad 


(jute 


2 


— 
Fic. ie The lower { 
cushions of conidiophores and 





leaf, showing the 
that 


cover the lesions of C. vanderysti This sign is 


surface of a bean 


onidia completely 
very char 


acteristic of mancha gris 
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Fic. 3. Morphology of the conidia (A) from the upper 
surface and (B) the lower surface of a bean leaf in- 
fected by Cercospora vanderysti, and (C) from a leaf in- 
fected by C. canescens. 

MorPHOLOGY OF THE FUNGUs.—The conidia pro- 
duced by C. vanderysti on the upper and lower sur- 


faces of bean leaves in the field are quite distinct. The 
characteristics of each 


}. in comparison with the conidia of C. 


conidial type are shown in Fig. 
canescens as 
it occurs in Colombia. An amended description of 
C. vanderysti, including its characteristics on Phaseo- 
lus vulgaris, is given below: 
Leaf 

» 


small. limited by veinlets. 2 


lesions pale green, usually angular when 


> mm in diameter, later 


enlarging and coalescing to cover most of leat 


blade: 


dingy-gray to 


fruiting in effuse, appressed tomentose, 


mouse-colored hypophyllous lavers 
and in indistinct, grayish-white. powdery epiphyllous 
layers; stromata lacking: conidio- 


phores in long. dense, plainly branched. sinuous or 


hy pophyllous 


widely divergent fascicles. 4-5.5 ™* 50 
300 vw. commonly 160-220 p». length difficult to deter- 
mine because of flexuous habit: epiphyllous conidio- 


Hexuous. 


phores in short. compact, erect. sinuous, little- or 
lisa: 


phores medium yellowish-olivaceous to olivaceous 


unbranched fascicles. 4-5.530 all conidio- 
brown. uniform in color, multiseptate, irregular in 


width. not constricted at septa, 1-multigeniculate. 


tip obtuse to short conically truncate: epiphyllous 
conidia hyaline, cylindric to obelavate. straight to 
occasionally sharply bent, wall 
mostly l-septate, 


truncate, tip 


distinetly curved or 
slightly 
base subtruncate 


undulating, 0-—3-septate. 


to long obconically 
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obtuse to subacute, 4-5X16-56 uw; hypophyllous 
conidia hyaline, cylindric to clavate, straight to 
curved, wall straight, 0-3-septate, mostly 2-septate, 
base subtruncate to short or long obconically 
truncate, tip obtuse, 4-5X16-38 y. 
DISTRIBUTION AND SEVERITY OF THE 
randerysti has a geographical range in Colombia very 


DISEASE.—C,, 


similar to that of /sariopsis griseola; its development 
appears favored by about the same environmental fac- 
tors. At altitudes of 1500-2200 m, both pathogens are 
prevalent on beans every growing season, whereas C. 
canescens is practically unknown. In the Cauca Valley, 
at an altitude of 1000 m, C. vanderysti is rarely seen, 
and then only during the cooler, more humid seasons. 
Similarlv. /. griseola is seen there during the humid, 
cool growing seasons. <. canescens is observed every 
vear in this same region. but prevalence and severity 
are greatest during warm. dry weather. At such times 
CC. vanderystt cannot be found and the prevalence of 
|. griseola is negligible. 

No studies have been made of the effect of mancha 
gris on bean yields in Colombia. The fact that the 
disease often becomes widespread early in the growing 
season in the 1500-2200-m zone, resulting in pre- 
defoliation, indicates that it is potentially 
at these altitudes. Since 1953, when the 


mature 
quite serious 
disease was first seen, it has become more prevalent and 
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has appeared successively earlier in the growing sea- 
sons. In 1957 it was the first disease observed in the 
bean fields at Medellin, where considerable experi- 
mental work is done, and it spread more rapidly than 
any other disease over a wide variety of bean collec- 
tions and breeding lines. Some of the collections 
showed a very high degree of resistance to mancha 
gris. 

EstacioN Experimental Acropecuaria “TuLIo 
OsPINA” 


MepELLIN, CoLOMBIA 
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CONTROL OF ROOT-KNOT NEMATODES AFFECTING PORTO RICO SWEETPOTATOES ! 


L. W. Nielsen and J. N. Sasset 


SUMMARY 


Various soil nematocide treatments were investi- 
gated for 3 growing seasons in relation to Porto 
Rico sweetpotato production and quality. Melo- 
idogyne incognita acrita was the principal nematode 
species present in the soils studied. D-D and EDB 
W-85) were compared at different dosages in row 
ipplications with and without vermiculite as a car- 
rier fests were performed in soils classified as 
Norfolk sand, Norfolk sandy loam, and Portsmouth 
loam The nematocide treatments effec tively killed 
nematode larvae and increased the yield and quality 
of sweetpotato roots. Maximum nematode control 


id vield increases. and fewest cracked roots, were 


obtained with D-D and EDB at the recommended 
row application dosages of 10 gal. and 244 gal. per 


icre, respectively. In some tests vermiculite as a 
carrier tended to improve the effectiveness of the 
nematocides. This response was not consistent in 


the various soils from year to year. Soil type also 
influenced plant response to D-D and EDB. Both 
fumigants reduced the numbers of nematodes in the 
3 soils, but EDB tended to be phytotoxic at 2 times 
the recommended dosage, in the heavy soil par- 
ticularly. Reduction in nematode population was 
correlated with a reduction in the percentage of 
racked roots. 





Root knot ne matodes { Veloidogvne spp ) are widely 
distributed in the North Carolina sweetpotato-produc 
These organisms reduce the productivity 


ing areas 

of many « rops, but their effect on swe etpotato (I! pomoea 

batatas (1 Law.) has not been clearly understood. 

nor have the benefits to be derived from nematode 

control with soil fumigants. An investigation during 

3 growing seasons, beginning in 1954. was initiated 
Accepted for publication October 10, 1958. 
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to study 1) the pathoge nesis of the root-knot nematode, 
Veloidogyne incognita acrita Chitwood 1949, to the 
sweetpotato variety Porto Rico. and 2) the practi- 
cability ot controlling root-knot ot 


through nematocide treatment of infested soils. The 


sweet potatoes 


pathogenesis phase of the investigation has been re- 
ported (5), and an abstract has been published on 
the control studies (8) This paper describes the 
control studies and results in detail. 

These investigations considered such questions as 
the necessity of treating all soils, the relative merits 
of D-D (1.3-dichloropropene: 
and EDB (Dowfume W-85. 83° 
nematocide phytotoxicity, the merit of vermiculite as a 


1 .2-dis hloropropane ) 
1.2-dibromoethane), 
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nematocide carrier, and the influence of soil type on 


nematocide activity 


LITERATURE REVIEW foot-knot-nematode infection 
of sweetpotatoes has | observed to reduce root 
yields markedly in susceptible varieties (2, 9, 13). 
Two of these re ports 9, 13 indicate that the Porto 
Rico variety possesses resistance to the pathogen and 
can be grown in infested soils. Mullin (7) reported 


that yields of Porto Ri nfested soils were not 


increased by D-D or EDB 


Root-knot-nematode niection of sweetpotatoes also 
affects the quality of the reots produced. Elliot (2) 
illustrated a severely cracked root from an infected 
crop, but did not mention root cracking in the syn- 
drome of the disease. Poole and Schmidt (9) discussed 
and illustrated the crack of infected roots, but did 
not attribute cracking to nematode infection With 
the advent of economical nematocides. it was dem- 
onstrated that cracking was reduced by soil fumiga- 
tion to eliminate root-knot nematodes (6) Artificially 
infesting pot cultures of sweetpotatoes with root-knot 
nematodes resulted in a cracking of enlarging roots 
7? It has been pointed out that sweetpotato root 
cracking may also be incited by factors other than 


nematodes (5. 7) 


Vermiculite, used as of EDB in greenhouse 
and field-row tests by Sasser and Nusbaum (10). gave 
satisfactory control of root-knot on tobacco and toma 
toes. Winstead, Wells. and Sasser (14) obtained satis 
factory control of root-knot on vegetables with D-D or 
EDB adsorbed on vermiculite and applied in the row. 


Organic matter, other colloids, and soil compae- 
tion influence nematocide diffusion within the soil. 
Organic matter in the soil markedly influences the 
diffusion and adsorption of D-D and EDB (11. 12). 


affecting the pattern of nematode kill (3): more ad- 


sorbed nematocide is retained by soils rich in organi 
matter (11). Increasing soil compaction reduces gase 
ous diffusion (3. 4 so that nematocides are more 
effective in porous. sandy soils than in clays or soils 
rich in organic matter 

MATERIALS AND METHODS All experiments were 
conducted under field conditions. In preliminary tests. 
soils of unknown infestation were treated. but the more 
critical experiments were onducted in soils infested 
with M. incognita acrit 

For tests conducted in 1955 and 1956. the nemato- 
cides were applied May 16 and 22. and plants of the 
Porto Rico variety. used in all tests, were set by the 
cooperating grower June 6 and 7, respectively. Plants 
were set at about 12-in. intervals in rows 3% ft. apart. 
Nematocide dosage was that recommended for row 


EDB,. 244 


1 few treatments EDB was 


application for other crops: D-D, 10 gal./A 
gal. ‘A. active ingredient. lr 


applied broadcast at 4% gal./A. In the comprehensive 
tests each nematocide was also applied at Yo (16x) and 
double (2x) the recommended row dosage (x) The 


nematocides were applied both as liquids and adsorbed 
on vermiculite 
The nemataoc ides ind erm ulite were mixed the 


day preceding application and stored in sealed fiber 


containers. Vermiculite was used at 60 lb. dry weight 
per A.. and predetermined volumes of each nematocide 
were mixed manually with the carrier. 

Most treatments were applied with row equipment, 
Liquids were applied with a single-delivery-tube gray. 
ity-flow appliance attached to a small handplow. 4 
single-tube fertilizer distributor was used for apply. 
ing the vermiculite mixtures. Both machines delivered 
the nematocides to the bottom of previously opened 
rows-——6-8 in. deep. Two to 3 in. of loose soil entrapped 
the fumigants immediately after delivery. The rows 
were then ridged 15-18 in. high with tractor-drawn 
plows. 

Two plot designs were used: paired plots in pre. 
liminary tests: factorial designs in later experiments, 
Various data were recorded, but greatest emphasis Was 
placed on total vield of roots of U. S. No. 1 size. the 
percentage of these roots with growth cracks. and 
the nematode populations in the soils following treat. 
ment, 

EXPERIMENTAL RESULTS.—-The preliminary tests were 
designed to evaluate recommended nematocides for 
increasing the productivity ot sweet potatoes, ind to 
determine whether all soils should be treated. The 
cooperating growers were advised to treat one half of 
the soil. irrespective of previous nematode history, 
Six fields were treated in 3 counties. all with EDB, 
broadcast in 2 fields and applied as row treatments in 
the others. Composite soil samples. taken trom each 
of 5-10 paired plots 50 ft. long at each location in 
late July. were assayed for parasitic nematodes by the 
Baermann funnel method. The paired plots were 
located in treated and untreated soil down the center 
of each field. Yield and root-cracking data were re- 
corded at harvest. 

In one field with broadcast treatment and 2 with 
row treatments, fumigation increased yields and de- 
creased the incidence of cracking while greatly reduc- 
ing the nematode populations. In these fields. root- 
knot nematode larvae were abundant in the non-fumi- 
gated soil. In the other 3 locations. few root-knot 
nematodes were found. cracking was a minor problem, 
and yields were not improved by fumigation. In one 
of these latter locations the stunt nematode (7 y/en- 
chorhynchus claytoni Steiner 1937) was the dominant 
species in the soil, but no response to fumigation was 
measured in potato yield from this land. suggesting 
that this nematode causes little injury to sweetpota- 
toes. These preliminary tests showed that root-knot 
nematodes reduce both the productivity and quality 
of Porto Rico sweetpotatoes, and that treatments are 
not practical in all sweetpotato soils. 

The second year’s study was enlarged to compare 
D-D and EDB at 3 dosages (1/2x. x. and 2x). either 
as liquids or adsorbed on vermiculite. These treat- 
ments were arranged in a factorial design with 4 
replications in plots 50 ft. long. In addition. 4 plots 
received no treatment. The experiment was performed 
in 2 infested fields about 3 miles apart. Location 1 
was predominantly a Norfolk sand; location 2 varied 
from a Norfolk sandy loam to a Portsmouth loam. 
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Taste 1.—Yields and per cent of roots cracked in Porto Rico sweetpotatoes grown in nematode-infested soil treated with 
dD D or EDB 
Lb. of roots Per cent roots cracked 
Treatment Dosage Location Location Location Location 
l 2 l 2 
p-D liquid lox 19.7 21.6 17.5 40.5 
x 19.0 37.3 24.5 21.3 
2x 26.8 46.4 36.5 19.0 
p-D + vermiculite lox 24.3 15.4 37.7 20.0 
26.5 41.3 10.0 29.8 
2 25.5 22.8 10.5 30.0 
FDB hquia lox 17.4 27.7 37.3 27.3 
23.7 34.7 28.7 27.3 
2x 23.0 33.8 19.3 14.5 
EDB + vermiculite box 34.0 33.3 24.0 17.3 
x 24.9 25.2 te 23.5 
2x 30.8 15.5 14.3 97.5 
No treatment 16.6 25.1 70.8 39.8 
LSD 5% 11.6 14.8 19.6 P15 
Significant interactions: 
NxV\ 
Dx \ * 
Dx. N * 
x losage recommended for row applic ition tor other crops: D D. 10 gal. A.: EDB, 2% gal. \. 
\ nematocide; \ vermiculite; D dosage of nematocides, significant at 5% level: ** significant at 
1% leve 


Striking differences in vine growth were evident on 
the different plots in late August after a period of 
drouth. Plants in untreated soil were stunted, with 
chlorotic foliage. In contrast, plants growing in some 
treated plots were vigorous, with rich green foliage, 
and with vines covering the space between rows. At 
location 1 these differences persisted until harvest 
October 12 


Yield. root cracking. and soil nematode data were 
taken at harvest. Composite soil samples from plots 
receiving liquid nematocides at normal dosage and 
from untreated plots were assayed for root-knot nem 
atode populations. The treated and untreated soils at 
both locations contained large numbers of larvae. 
Counts were about 2500-4500 per pint of soil. Yields 
and root-cracking data and significant interactions are 
summarized in Table 1. 

At location 1, some treatments increased the yield of 
roots over that from untreated soil. When the percent- 
age of cracked roots is eliminated from the yield data. 
all treatments increased the yield of crack-free roots 
over that from untreated soil. Largest vields were ob 
tained in those plots receiving the EDB-vermiculite 
mixtures. The addition of vermiculite to the nematocides 
resulted in a mean yield of 27.6 pounds per plot, which 
was more (at 5°% significance) than the mean of 21.6 
pounds produced by plots treated with the liquid 
nematocides. 

Yield increases were also measured at location 
which had a more variable soil. Here. the yields tended 
to increase with the increase in dosage of the liquid 
nematocides. The addition of vermiculite resulted in 
lower vields at higher dosages. The magnitude of this 
interaction (DV) was highly significant. and sug- 
gests that vermiculite increased nematocide toxicity, 


which reached phytotoxicity at the 2x dosage 


{ll treatments at both locations reduced root crack- 
ing below that in untreated plots. Much of the crack- 
ing may have been caused by nematodes, for larvae 
were numerous in treated soils at harvest time. Varia- 
tion in these data was large, and no treatment was out- 
standing. 

It was apparent that the several treatments had 
quite different effects at the two locations, but most 
were superior to not treating. Two factors were consid- 
ered of great importance to these differences: type of 
soil and climate. An attempt was made to measure the 
influence of soil type on nematocidal action under sim- 
ilar climatic fluctuations. It must be acknowledged that 
physical environments will differ within different soils 
exposed to the same precipitation, air temperature, and 
radiant energy. 

The third experiment was located in a field in the 
Coastal Plain that contained soils classified as Norfolk 
sand, Norfolk sandy loam, and Portsmouth loam. The 
most distant plot areas (Norfolk sand and Portsmouth 
loam) were about 100 yards apart. The Portsmouth 
loam was 3-5 ft. lower in elevation than the Norfolk 
sand. Composite soil samples were taken from each 
plot after planting (all plots received the same fertil- 
izer treatment), and were subjected to routine soil 
analyses= (Table 2) 

The trend toward greater concentrations of nutrient 
elements and organic matter in Portsmouth loam than 
in Norfolk sand was expected. The Norfolk sandy loam 
soil was located in an old homesite, which accounts for 
the greater concentrations of calcium and phosphorus, 
reflected in pH. Of the several soil factors listed in 
the table, organic matter was expected to play the 
most important role in nematocide activity. 

The writers are inde bted to Mr. ( harles Wel h and the 
personnel of the Soil Testing Division, N. C. Department 
of Agriculture, Raleigh, for this service 
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TABLE 2. Mean concentration of major nutrient elements, 


organic matter, and hydrogen-ions in 3 experimental 


soils 
Organic 
Soil Potassiun Calcium Phosphorus matter pH 
(me) (me) (ppm) (%) 
Norfolk 
sand 19 0.43 82.0 0.96 5.12 
Norfolk 
sandy loam 246 5.69 125.6 1.44 6.01 
Portsmouth 
loam 277 1.60 86.9 2.34 1.99 


Treatments similar to those used in the preceding 
test were arranged in a factorial design and applied 
to the three soils. A vermiculite control was included. 
There were 16 treatments replicated 4 times in plots 
35 ft. long. 

Data were recorded on yield, root cracking, plant 
survival, and nematode populations (mid-July and at 


harvest). 


Plant survival—Nematocide treatments influenced 
plant survival in Norfolk sand and Portsmouth loam. In 
Norfolk sand there was better survival following treal- 


ments with D-D than with EDB (24.3 vs. 21.1 plants 
per plot ). In Portsmouth loam there were fewer plants 
when the nematocides were adsorbed on vermiculite 
than when used as liquids (22.4 vs. 25.9 per plot). 
Dosage was the most significant treatment variable, 
whether applied as liquid idsorbed on vermiculite. 
Table 3 treats the three soils as individual experiments, 
presenting data for nematode larvae in the soil at har 
vest, yield of roots, and proportion ot roots with cracks. 
Vematode populations.—Soil populations of M. in- 


cognita acrita larvae were very different in mid-July 


and mid-October. There were too few larvae in mid- 
July to make comparisons among plots. At harvest, 
the numbers of larvae were different in the three soils. 


with the smallest number Portsmouth loam 


Nema- 


tocide treatments also modified the number of larvae 


The lewe larvae { lable >) were 


present at harvest 
in those plots of each soil receiving the 2x dosage. 


There was no statistical difference in numbers follow- 


ing the lx and 2x dosages, but there was a tendency for 
better control in Norfolk sand and Norfolk sandy loam 


soils at the heavier dosage This trend was not evident 


in Portsmouth loam 


Taste 3.—Influence i nemat le dosage on 
crac ked roots 
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Yield of potatoes.—Both nematocides effected large 
increases in yield at the higher dosages in the lighter 
soils, but not in Portsmouth loam (Table 3). Recom. 
mended dosages (1x) of both nematocides were a 
effective as the 2x dosage. The failure to obtain g 
yield response in Portsmouth loam is possibly associ. 
ated with its greater water-holding capacity and poorer 
natural drainage. There was periodic drouth during 
the growing season. 

Although dosage differences yielded no difference 
in Portsmouth loam, there was a yield response in 
favor of D-D. Plots treated with D-D averaged 23.4 lb, 
per plot, whereas those treated with EDB averaged 
18.0 lb. per plot. This difference is discussed further 
below. 

Root cracking was reduced in the three soils by con- 
trolling nematodes (Table 3). The magnitude of re. 
duction in cracking was similar in each soil. Maxi. 
mum reduction was achieved with the recommended 
dosage (1x). It is evident that nematodes were a pro- 
duction problem in the Portsmouth loam. The crack. 
ing in plots treated with the 2x dosage may be due to 
nonuniform application of nematocides or cracking 
characterized as physiological and commonly associated 
with variations in soil nutrients and moisture during 
root enlargement. 

To measure the influence of soil type on behavior of 
nematocide treatments, data on surviving plants, nem- 
atode population, yield of marketable-size roots, and 
per cent of roots cracked were combined for statistical 
analyses (Table 4). 

All treatment variables except nematocides were 
effective as measured by one or more categories of data 
for the three soils. Dosage of nematocide application 
was the most important treatment variable, as pointed 
out above. Soil type influenced nematode population 
More nematode larvae were 
found in Norfolk sand and Norfolk sandy loam. sug- 
gesting that these soils favor nematode multiplication 
more than does the heavier Portsmouth loam. The 


and yield of potatoes. 


greater yield in Portsmouth loam may be due, in part, 
to fewer nematodes, but. as mentioned earlier, avail- 
able nutrients and, possibly, moisture also contributed. 
Using vermiculite as the nematocide carrier reduced 
the number of surviving plants. This reduction was 
slight in Norfolk sand and Norfolk sandy loam. but 


significant in Portsmouth loam. 


root-knot nematode larvae at harvest, yield of marketable-size roots. and 


Norfolk sand Norfolk sandy loam Portsmouth loam 
Cracked Cracked Cracked 

Dosage " Larvae Yield roots Larvae ‘ Yield ‘ roots Larvae Yield roots 

lb.) %) (lb.) (%) (Ib.) (Ce) 
None 675 6.8 16.5 646.4 6.6 19.] 388.8 22.6 19.8 
lox 11.2 12.1] 11.2 353.6 12.1 13.3 512.0 20.7 10.4 
ie 133. 15.1 1.0 130.4 15.0 3.0 14.4 20.7 1.1 
2x 161. 16.3 1.4 105.6 18.9 3.3 36.8 18.9 4.2 
LSD 5% f 3.9 9.0 350.4 1.0 10.0 211.2 N.S. 7.9 

ay dosage recommended for row application for other crops: D-D, 10 gal./A.; EDB, 2% gal./A. 


"Number of larvae per pint of soil 


© Yield includes both 


racked and uncracked roots of U. S. No. 1 size. 
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Taste 4.—Significant variables and variable interactions of 
nematocide treatments in 3 soils as measured by 
surviving plants, nematode populations at harvest, 
yields of roots, and percentage of cracked roots. 


Relative significance * 


Treatment variables Surviving Nema- Yields Cracked 
and interactions plants todes roots 
Dosage | D) ns ** ** ** 
Nematocides (N) ns ns ns ns 
Soils ( S ) ” ee % ns 
Vermiculite (V) ° ns ns ns 
DXN ns “s . ns 
pxs ns ns — ns 
NXS 7 ns ° ns 
DxVxs ns . ns ns 
DXNx\ ns ns ns ° 
DXNxXVXxS ns ' ns ° 
? significant at 5% level; ** significant at 1% 


level; ns not significant. 

*The identity of replications was lost, and this F value 
could not be computed. In comparison with other mean 
squares, the value appeared to be highly significant. 


There were several significant interactions between 
the treatment variables. Only the less complex, first- 
order interactions are discussed. Nematocides did not 
differ when compared one with the other, but did differ 
when the interactions are considered. The interaction 
NS was significant for surviving plants and yield of 
potatoes. Plant survival in plots treated with EDB 
varied from a low of 21.1 plants, in Norfolk sand, to 
a high of 25.2 plants per plot, in Portsmouth loam; 
whereas, for D-D, surviving plants varied from 24.2 
to 25.0 per plot in the three soils. These differences in 
surviving plants were not reflected in yields of potatoes 
(Fig. 1A). 
produced similar yields in the sandy soils, but yield 
was depressed by EDB in Portsmouth loam. The col- 


Plots treated with the two nematocides 


loidal systems of the latter soil possibly adsorbed and 
retained EDB after the plants were set. As the gas 
was slowly released, the concentration was at a sub- 
lethal dosage, yet sufficiently concentrated to impair 
plant growth. 


Two other interactions involving dosage (DXS and 
DN) also influenced potato yield. Dosage & soil 


was highly significant, a relationship illustrated in 
Fig. 1B. In Norfolk sand and Norfolk sandy loam, 
the yield of roots was positively correlated to dosage 
of nematocide application. In contrast, the response in 
Portsmouth loam was negatively correlated to dosage, 
suggesting phytotoxicity. This phytotoxic effect was 
due to the performance of EDB, as shown in Fig. 1A 
and C. As the test soil became richer in organic matter, 
the 2x dosage of EDB tended to become phytotoxic, 
reaching its fullest expression in the heavy soil. Other 
soil factors—compaction, water content, ete.—may 
have contributed to this response. 
Discussion.—Adsorption of nematocides on vermic- 
ulite makes possible their application with a fertilizer 
distributor. Most fertilizer applicators are geared to 
the wheels of the machine on which they are mounted, 
largely eliminating dosage variations from changes in 
speed. With gravity-flow liquid applicators, however, 
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the speed at which the equipment moves alters the rate 
of application. This disadvantage may justify the ad- 
ditional cost of vermiculite and labor for mixing, and 
vermiculite provided other advantages in some tests. 

However, vermiculite tended to increase the nema- 
tocide toxicity. One season, maximum yields were ex- 
perienced (Table 1, location 2) with both nematocides 
at Yox dosage on vermiculite. At higher dosages the 
yields declined, suggesting phytotoxicity. This in- 
creased toxicity was also evident in Portsmouth loam, 
where plant survival was reduced in plots treated with 
vermiculite mixtures. Vermiculite also contributed to 
a number of the significant interactions involving nema- 
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Fig. 1. Graphic illustrations of significant first-order in- 
teractions as measured by yield of potatoes. A) Nemato- 
cide * soils—yield of sweetpotatoes following treatments of 
Norfolk sand, Norfolk sandy loam, and Portsmouth loam 
with D-D and EDB. B) Dosage  soils—yield of roots is 
positively correlated with dosage in Norfolk sand (N.S.) 
and Norfolk sandy loam (N.S.L.), but negatively correlated 
in Portsmouth loam (P.L.). C) Dosage nematocide 
EDB tended to reduce yields at the higher dosage. 
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tocide dosage. It is not known how vermiculite in- 


fluences the nematocides, but it reasonable to 


seems 


assume that it slows the rate of release of gas to the 
soil system. 
ftoth D-D and 


incognita 


EDB were 


acrita larvae 


destroying M. 


resulting in 


effective in 
infested soils 


large increases in plant productivity and root quality 


Recommended dosages, either broadcast or in the row 
were adequate for practical control. There was a ten 
dency. in heavier soils EDB to be phytotoxic it 
plantings were made ab > weeks after application 
It is not known whether longer aeration would elimi- 


nate this phytotoxi ity 
increase 


D-D 


Nematode populations in the soil rapidly 


on sweetpotatoes follow soil treatment with 


(5), and at the end of the growing season the popu 
lations in treated and treated soils may be very 
similar. The same was true in these studies except for 
EDB in Portsmouth loan Evidently. greatest root 


knot nematode injury to t weetpotato plant occurs 
early in the growing seas Perhaps by reducing the 
soil larvae population, the nematocides permit young 
plants to become so well stablished that they become 
capable of supporting the ever-increasing nematode 
population without serious root injury. If sweetpota- 
toes are In a croppt sequence with other high value 
root-knot-susceptible nfested soils will have to 
he treated annually 
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PECTOLYTIC ENZYMES OF PSEUDOMONAS MARGINALIS AND THEIR 
EFFECTS ON LETTUCE ! 
M. J. Ceponis and B. A. Friedman 


SUMMARY 


Soft rot, vascular browning, and russet spotting 
were produced on lettuce leaves with sterile filtrates 
of Pseudomonas marginalis cultures. Strong proto- 
pectinase and pectin depolymerase activity were 
found in filtrates with pH optima about 7.5-8.5. 


The activity of these enzymes was reduced sharply 
by heating 20 minutes above 50°C. Pectinmethyl- 
esterase activity was weak in the culture filtrates. 
\{ polygalacturonase forming monogalacturonic 
acid could not be detected. 





Pseudomonas marginalis (Brown) Stevens causes a 
soft rot of head lettuce (Lactuca sativa L.). In addi- 
tion. vascular browning and russet spotting are ob- 
served occasionally on naturally infected heads (8). 
The present paper reports on the types of pectolytic 
enzymes produced in culture by Ps. marginalis and 
gives additional details on the production of vascular 
browning and russet spotting with sterile filtrates. 
\ preliminary report has appeared (2). 

MATERIALS AND METHODS.—A virulent culture of Ps. 
marginalis, described previously (7), was grown in 
lettuce broth at 25°C, usually for 4 days. The culture 
medium was prepared by blending 500 g of head let- 
tuce with water containing 0.2% MgSO,.7H.O and 
0.1% K.HPO,. boiling 5 minutes, and straining 
through cotton. The volume was brought up to 1 liter 
by adding the mineral-salt solution and 10 g L-aspara- 
gine. The pH was adjusted to 7.0 before autoclave 
sterilization. After the incubation period the culture 
broth was centrifuged to remove bacterial cells, and 
sterile filtrates were prepared from the supernatant 
fluid by passage through Seitz pads, The filtrates were 
used without concentration. To produce vascular 
browning in Romaine lettuce, washed leaves were 
placed in a beaker containing 50 ml of filtrate with 
100 ppm of oxytetracycline, and briefly exposed to a 
vacuum of about 60 mm of mercury to facilitate filtrate 
uptake. The leaves were allowed to stand in the fil- 
trate up to 20 hours at 22-29°C. To produce russet 
spotting. Romaine and head-lettuce leaves were either 
spotted with or momentarily dipped in filtrate contain- 
ing the antibiotic and held overnight in moist cham- 
bers at 22-29°C. 


placed by boiled or autoclaved filtrates, sterile broth, 


In controls, active filtrates were re- 


or tap water. 

For tests of the rate of maceration (PP activity). 
cores 13 mm in diameter were bored out of the butts of 
heads of lettuce and cut by microtome into slices 400 
uw thick. The slices were placed in 9-35 ml of filtrate 
at 21-26°C. and observations were made on the time 
required for a blunt needle (diameter 0.032 in.) with 
a total weight of 17 g to penetrate the softened tissues. 
DP activity was measured in 2-ml Ostwald viscosime- 


Accepted for publication October 14, 1958. 
*The following symbols are used to designate pectolytic 


enzymes: PP (protopectinase); DP (pectin depoly 
merase); PG (polygalacturonase); PME  (pectinmethy! 


esterase). 


ters at 30°C with reaction mixtures consisting of 9 
parts of 0.569% low methoxyl citrus pectin solution 
(Matheson, Coleman and Bell Co.) to 1 part of cul- 
ture filtrate containing 0.005M CaCl. Filtrates were 
heated 20 minutes at 30-70°C and cooled in ice- 
water, and the effects of heating on maceration and 
viscosity were observed. To detect PG, the liberation 
of reducing groups from 0.5% sodium pectate solution 
(Nutritional Biochemicals Corp.) by 10 ml of filtrate 
in 100 ml of reaction mixture was determined by the 
hypoiodite method (12), and the appearance of mono- 
alacturonic acid was tested by paper chromatography 
5). To test PME activity, 10 ml of filtrate contain- 
ing 0.005M CaCl. was added to 90 ml of citrus pectin 
solution (Nutritional Biochemicals Corp.) to give a 


o 
£ 
( 


final concentration of 1.1% pectin, and the formation 
of carboxyl groups during de-esterification at 30°C 
was determined by titration with 0.02N NaOH (16, 
18. 23). The pH of the substrates were adjusted with 
0.1N NaOH, or in some cases with 0.1V HCl and 
checked by glass electrode. 

Resutts.—Vascular browning and russet spotting. 
Heads of lettuce infected naturally with bacterial soft 
rot caused by Ps. marginalis occasionally develop dis- 
colored veins and russet spotting some distance from 
the site of the active soft rot (Fig. i-AB). I pon micro- 
scopic examination or culture on nutrient agar, the 
lesions were observed to be sterile or to contain rela- 
tively few bacteria. In 2 experiments, 24 Romaine 
lettuce leaves standing in sterile culture filtrates de- 
veloped moderate to severe vascular discolorations in 
the midribs and lateral veins of all leaves within 17 
hours. In addition, some severely affected leaves had 
a pronounced soft rot of the midrib or interveinal tis- 
sues (Fig. 1-C). In 2 tests. 14 leaves of each of 
Romaine and head lettuce were spotted with o1 dipped 
in active filtrate and held 17-20 hours in moist cham- 
bers. All developed russet spotting (Fig. 1-D). In 
most instances the dipped leaves also exhibited vein 
browning and soft rot. Bacteria were not observed in 
the lesions. Leaves treated with autoclaved or boiled 
filtrate, sterile broth, or tap water developed no lesions. 

Enzyme assays.—In the maceration tests (PP ac- 
tivity), some variation was found in the time required 
for the weighted needle to penetrate the lettuce tissue 
slices in a given experiment. However, this method 
was found to be more objective than methods in which 
tissue slices were pulled apart, lifted by forceps, or 
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teased with needles. Maceration occurred over a wide 


pH range, with optimum near 8.5 (Fig. 2-A). Heating 
the filtrate above 50°C for 20 minutes caused a marked 
decrease in its macerating activity at pH 8.0 (Fig 
2-B). The viscosity of 0.5 pectin solutions was 


rapidly reduced in the pH range 6.9-9.0, indicating 
high DP activity (Fig. 2-A 
above 50°C markedly reduced activity (Fig. 2-B). 


whereas heating filtrates 


The data in Fig. 2 are from representative experi- 
ments. 

The increase in reducing groups upon the addition 
of filtrate to sodium pectate solutions was found to be 


small (Table 1) Preliminary tests showed the pH 
optimum to be in the range of 8-9. In 5 different tests 
ore than 1.7 ml of 0.054 
iodine in 100-ml samples was reduced in 20 hours by 
10 ml of active filtrate 


duction in reaction mixtures could not be demon- 


at or near pH 8.0, no 1 
Monogalacturonic acid pro 


strated chromatographically at the end of 24, 48, or 72 
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hours, whereas controls of monogalacturonic acid or 
of a reaction mixture containing commercial PG de. 
veloped the characteristic spot of the acid on the 
chromatogram. 

With a modification of Winstead and Walker's 
method of PME assay (23), averages of 0.082, 0.09]. 
and 0.106 mg of methoxyl groups per ml of filtrate 
were removed in 4-5 hours at pH 8. A preliminary 
test indicated practically complete inactivation of the 
enzyme at pH 4.5. Results were negative or incon. 
clusive with other assay methods for PME (16, 18). 

Discussion.—In slimy soft rot of lettuce caused by 
Ps. marginalis, vascular browning and russet spotting 
are minor and observed only occasionally. Their pro- 
duction on head lettuce leaves by crude enzyme fil- 
trates of Ps. marginalis may account for the manner 
in which similar symptoms develop in naturally in- 
fected lettuce heads in the apparent absence of bac- 
teria. The nature of the mechanism causing vascular 





Fig. 1. A) Vein browning of head lettuce, natural infection. B) Russet spotting of head lettuce, natural infee- 


tion. C) Midrib and vein browr 


r of Romaine lettuce leaf caused by active filtrate of Ps. marginalis culture, on right. 


This leaf also shows midrib soft rot at base. Control leaf treated with boiled filtrate, on left.. D) Russet spotting of head 


lettuce leaf treated with active filtrate. on right. Conrol leaf 


treated with boiled filtrate, on left 
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Fig. 2. Maceration of lettuce butt tissue slices (PP activity) and viscosity reduction of pectin solutions (DP activity) 


by culture filtrates of Ps. marginalis. A) Effect of pH. 


discoloration and russeting was not studied, but sev- 
eral hypotheses have been advanced to account for 
vascular discoloration by fungi and bacteria (9, 10, 
22). As reported previously, other types of russet 
spotting are caused by viruses or physiological factors 
(8). 

The enzyme causing maceration of plant tissue is 
considered generally to be PP, but the existence of this 
enzyme has not been demonstrated conclusively (13, 
p. 158-166). The close similarity or possible identity 
of PP and DP of Erwinia aroideae has been reported 
(24). The optimum pH for PP activity of Ps. mar- 
ginalis filtrates is about 8.5. Preparations from an un- 
identified Pseudomonas species and Ps. syringae were 
most active at pH 8.0-9.0 in potato maceration (15), 


Taste 1.—Production of reducing groups from 0.5% sodium 
pectate solution by active filtrates of Pseudomonas 
marginalis cultures 


pH of Reaction 0.05N iodine 
reaction time reduced* 
mixture (hours) (ml) 
7.8 85 0.64 
20 21 
8.0 3-3.5 0.49, 0.73, 1.07 
19-2] 1.05, 1.42, 1.70 
8.5 3 0.41 
6 0.79 
4 1.4] 


‘Iodine required to reduce 100 ml of reaction mixture 
having a filtrate-substrate ratio of 1:9. Each figure repre 
sents | assay. 


B) Effect of heat on filtrates at pH 8.0. 


and optima ranging from pH 6.5-9.6 were reported for 
E. aroideae, 5. atroseptic a, and FE. carotovora on vyari- 
ous vegetables (1, 4, 6, 24). In the present study the 
lowest temperature at which PP activity was complete- 
ly inhibited was not determined, but activity was 
sharply reduced after heating 20 minutes above 50°C. 
PP activity of Erwinia spp. was reported to be inacti- 
vated above 60-65° by the use of different plant tissues 
and heating times (1, 24). 

PG and DP have the capacity to reduce the viscosity 
of pectin and pectate solutions and to release reducing 
groups. The limited hydrolysis of the pectate chain by 
DP, in contrast to its complete hydrolysis to mono- 
galacturonic acid by PG, is regarded by some to indi- 
cate DP is a size-specific PG (13). The term DP has 
been used in recent reports (4, 24), but some workers 
have given preference to the terms y-pectin glycosidase 
(20) or endopolymethylgalacturonase II (3). In the 
present study, Ps. marginalis cultures grown 3 weeks 
in pectate-mineral salt medium at pH 8.0 degraded 
all the pectate so that no precipitate formed when 
calcium ions were added to the culture filtrate. Ox- 
ford reported similar results with Ps. marginalis, and 
suggested the presence of PG (19). In the present 
study, however, only DP activity was demonstrated in 
Ps. marginalis filtrates, since no monogalacturonic acid 
could be detected chromatographically, despite a 
filtrate-substrate ratio of 1:3 and long reaction times. 
Smith reported 2 of 3 strains of Ps. marginalis failed 
to produce DP (7-pectin glycosidase) and 1 of 3 
strains formed monogalacturonic acid in culture. This 
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worker discussed the conflicting results of earlier work 


and noted the characteristic variability in pectolyti 


enzyme production by the genus Pseudomonas, which 
was attributed to strain variations and to the use of 


stock, 


identity of cultures may account for the 


inactive cultures (20, 21 In some cases, the 


differences 


reported in the literature especially with regard to 


cultures of Pseudomonas. Ps. marginalis DP activity 


in the reduction of viscosity of pectin solutions was 


found to have a broad ra iround pH 8.0, with a 


marked decline in that activity 
50°C. Reduction of viscosity by Ps 


pH 7.5 than at lower con- 


after heating above 
mar ginalis was 
reported to be more 1 ipid 
centrations (20). The pH optimum of E. aroideae in 


this respect was reported to be iround 9.0, and almost 
complete enzyme inactivat it pH 8.3 occurred after 
heating 10 minutes at 62.5—-65 24 


experimental conditions 


PME 


slight in Ps. marginalis cul- 


tested, 


Under the 
activity was found to be 
ture filtrates. In 3 tests. an average of 0.095 mg ol 
methoxyl groups was removed per ml of filtrate. Com 


parable activities of 3.014 and 1.912 were reported for 


Ps. solanacearun ind Be frvtis cinered,. respe tively 
(23). The production of PME by E. carotovora (14), 


Ps. prunicola (17 ind Ps. solanacearum (11 has 
been reported Qn the tne hand little or no PME 


activity has been reported for Erwinia spp. and Ps. 


marginalis (4, 20, 24 
Market Patrnorocy | 
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PECTOLYTIC AND CELLULYTIC ENZYMES PRODUCED BY RHIZOPUS STOLONIFER ! 
D. N. Srivastava,* E. Echandi,* and J. C. Walker 


SUMMARY 


The enzymes of the pectinase complex produced 
by Rhizopus stolonifer were found to be polygalac- 
turonase and pectin methyl esterase. There were 
indications of considerable pectin depolymerase 
activity in the extract of rotted sweet potatoes, The 
pectolytic activity of the extract was much higher 


than that of any of the culture filtrates. Optimum 
pH for the activity of each of the pectolytic en- 
zymes was 4.5. A small amount of cellulase activity 
was also noticed in the extract of rotted sweet 


potatoes, 





In connection with studies of the Rhizopus soft rot 
of sweet potato it became important to inquire into 
the nature of the host-tissue-macerating enzymes pro- 
duced by the causal fungus, Rhizopus stolonifer (Ehr. 
ex Fr.) Lind. The first report on this subject is that 
by Harter and Weimer (3). who showed that pectolytic 
enzymes were concerned. For detailed information on 
pectin chemistry and_ the pectolytic enzymes, the 
reader is referred to the book by Kertesz (5): a brief 
definition of pectic substances and the various pec- 
tolytic enzymes known is presented here. 

The pectic materials in plants are contained largely 
in cell walls. Pectic substances are composed largely 
of residues of monogalacturonic acid linked. pre- 
sumably, in linear chains of various lengths through 
positions 1 and 4. The carboxyl groups of the chain 
may be esterified with methyl alcohol or they may 
form salts with various cations. Pectic acid is the 
term applied to pectic substances composed of col- 
loidal polygalacturonic acid free from methyl ester 
groups. Pectic acid forms salts with various cations 
to form pectates, e.g.. sodium polypectate. When a 
small proportion of the carboxyl groups are esterified, 
the substance is referred to as pectinic acid. When a 
relatively high proportion of the carboxy! groups are 
esterified, the substance is known as pectin. The 
water-insoluble parent substance in the primary wall 
is referred to as protopectin. The nature of the latter 
is still poorly defined. 

PME (pectin methyl esterase) is the enzyme that 
catalyzes the hydrolysis of the methyl ester groups. 
forming methanol and pectinic or pectic acids. It 
occurs in higher plants and is known to be produced 
by numerous fungi and bacteria. PG  (polygalac- 
turonase) is a distinct enzyme, so far known to be 
formed only by microorganisms. This catalyzes the 
hydrolysis of glycosidic bonds of the pectin chain, 
breaking the latter down to polygalacturonic acids of 
decreasing molecular weight, eventually forming mono- 
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galacturonic acid. A third enzyme system, most re- 
cently discovered and least completely understood, is 
DP (pectin depolymerase). This also is produced by 
fungi and bacteria and has been found in tomato 
fruits. DP also catalyzes the hydrolysis of glycosidic 
bonds of the pectin chain, but differs from PG in that 
the hydrolysis it causes does not proceed to the point 
where monogalacturonic acid is formed. It should be 
stressed here that PME, DP, and PG, as at present 
defined, probably represent groups of closely related 
enzymes rather than single enzymes. Much more 
fundamental work is needed in this enzyme group 
before their relations and activities are fully under- 
stood. 

MetTHops AND MATERIALS.—The culture of Rhizopus 
stolonifer used in this investigation was a (+) strain, 
secured from K. B. Raper, labeled as NRRL 1477. 
The following media were used: 1) wheat bran medi- 
um—commercial wheat bran, 25 g; distilled water, 40 
ml. 2) sweet potato broth peeled sweet potatoes, 500 
g: distilled water, 1000 ml. 3) Fernando’s medium 
MgSO, .7H.O, 5 g: KH.PO,. 6.8 g; asparagine, 5 g; 
glucose. 15 g; distilled water, 1000 ml. 

Cultures were grown in 32-0z. pharmaceutical bot- 
tles; 250 ml of the liquid medium or 25 g of wheat 
bran was used per bottle. Culture filtrates were col- 
lected after 3-5 days. To each bottle 4-5 drops of 
toluene were added, and the mycelium was allowed to 
autolyze for 3 hours. In the case of the liquid media. 
the broth was centrifuged and the clear supernatant 
was frozen for use. In the case of the wheat bran, 200 
ml of distilled water was added to each bottle before 
toluene was added. The extract was filtered through 
cheesecloth and centrifuged. and the supernatant was 
frozen. Extracts of rotting sweet potatoes were col- 
lected by gently pressing the decayed potatoes. The 
juice thus extracted was centrifuged and frozen. 

Crude enzyme preparations were made by precipi- 
tating 1000 ml of highly cleared extracts of rotted 
sweet potatoes with 4 times the volume of 95% 
ethanol. Both extract and ethanol were cooled to 
nearly 0°C before mixing. The precipitate was al- 
lowed to sediment at 4°C, and later centrifuged, dried, 
and stored at subzero temperature. Extract from 
healthy sweet potatoes was prepared by mashing 500 
g of grated tissue with 500 ml of water in a Waring 
Blendor. The pulp was filtered. the filtrate centrifuged, 
and the supernatant frozen. 

For maceration assays, carrot root sections 1 em 
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square and 200 » thick were cut on a hand microtome were 41, 34, 30, and 32 minutes. Results were similar 
Fifteen ml of the filtrate he enzyme solution was with O0.5M acetate buffer, but this buffer used at 
used for each maceration test. The carrot blocks were — ratio of 1:1 reduced maceration activity to about one 
inserted in the filtrate. and the end point of the activi fourth, even at the optimum pH, 4.5 

ty was determined as the imber of minutes atte! The fungus was grown at 20°C on wheat bran, sweet 
which the blocks could not be lifted by the edge with potato broth, Fernando’s medium, and the last of these 


a forceps. PME activity y determined by the pro 
cedure described by Wi te 1! and Walker 6 and 


expressed as mg methox sroups removed at 3 hours 
by 1 ml of the filtrate it SU ( The activity of the 
hydrolytic enzymes PG and DP was determined first 
by the viscosity reductior ind second by the re 


ducing-group test. For ty test. 5 ml of a 


2:3:10 mixture of the filt e, O.5M acetate buffer ind 


) ) 

15° pectin solution w placed in an Ostwald vis 
cosimeter and the rate f flow recorded in seconds 
The results wer ilculated according to the formula 


given by Kertesz (5 d expressed as per cent 


reduction in viscosity it different nterval The re 
ducing groups resulting from the activity of the filtrate 
on buffered solut ) ‘ odium polypectate 
were measured by procedure described by Win 


stead and Walker (6 The result 


obtained were ex 


pressed as ml of O0.1LV iod ‘lution required to be 
reduced by 5 ml of re ym mixture. 45:4:1 of 
()..° solution of vf pectate. filtrate ind 0.5M 
acetate buffer. Bot f e tests were carried out 
at 30°C. 

The presence of mon cturonic acid was dete1 
mined by Ehrlic| | wetate test de ribed 
by Kertesz (5 l by | r chromatography. For 
the former. 2 ml of a f1 vy filtered 25 olution of 
basic lead acetate va ! Xe with > mi f buffered 
enzyme and sodium polypect xture after digestion 
for 24 hours at 30°¢ The mixture was heated 5 min 
utes in boiling water and the or of the precipitat 
test. Whatman No I ier wa ised with a 
solvent system conta | n-butanol iweetic acid 
and water and pra t made u f O 9 
henzidine, 10 ml acet 1 45 trichloraceti 
cid. and 100 ml 95 \ mixture of 10 ml 
filtrate and 25 ml 0.5 polypectate was used 
from which sample ! tak t 0. 12. and 24 hours 
\ 0.50% solution of cturonic acid was used 
as the control. When th on had risen to 1 in. of 
the top, the paper w ed, dried, and sprayed 
It was then placed it for I m ite tt 90°C 
and examined. Mo cid wa adicated 
by a pink spot 

\ test for the pr llulytic enzyme (Cx 
in the extract of rott was wrried out bv the 
viscosity reductio » 75 solution of 
methyl cellulose 

EXPERIMENTAL RES Vaceration tests = 
lation of pH to the macerat ctivity of a frozen ex 
tract of rotted sweet p tor was determined with 
carrot root sectror nal extract had a pH 


of 4.4 and a maceration t f 25 minutes. When the 
HCI and NaOH to pH 


extract was adjusted 


’ 


aot L.0. +.5. ind rue. tl ¢ rective nace itior times 


pectin. The filtrates were adjusted to pH 
b.5 and tested for maceration activity with carrot root 


with 1° 


sections. The respective maceration times were 90, 
106, 99, and 151 minutes. It was obvious that none of 
the artificial substrates was as effective as extract of 
rotted sweet potato tissue in producing macerating 
enzymes. In other experiments, maceration of carrot 
sections with fresh extract of potatoes rotted at 20°C 
was completed in 12 minutes. When the extract of 
rotted potato was precipitated with ethanol, macerat- 
ing activity was markedly reduced 
Characterization of enzymes produced._Before at- 
tempting to determine PME activity of the various 
filtrates, the optimum pH for its activity was deter. 
mined with an extract from rotted sweet potatoes. Ad- 
justments of pH were made by 0.5 acetate buffers, 
Three pH levels, 4.0. 4.5. and 5.0, were tried. The re. 
spective amounts of methoxyl groups removed by 1] 
ml of the extract in 3 hours at these pH levels were 
? 23. 4.50. and 4.30 mg. PME activity « 
trates was measured at pH 4.5. No PMI 
detected in filtrates of sweet potato broth, Fernando's 


medium. Fernando’s medium with pectin, and a 2% 


f several fil- 
ictivity was 


solution of the crude enzyme preparation. In the fil- 
trate of the wheat bran culture grown at 20°C there 
was slight PME activity, the amount of methoxyl 
groups removed by 1 ml in 3 hours being 0.20 mg. 


When the extract from sweet potatoes rotted at 20° 


was tested, the methoxyl groups removed by 1 ml of 
the sample was 6.2 mg The healthy sweet potato 
extract removed 0.54 mg. It was evident that PME 
was produced abundantly when the fungus was grow- 
ing on the host substrate. but little or none was formed 
in the culture media used 
Winstead and Walker (6 
plant pathogens. reported the highest PMI 


ilture filtrates oft Pseudomonas solanacearum I F. 


working with several 
ictivity in 
Sm., the amount of methoxyl groups removed per ml 
in 3 hours being 3.014 mg. Still-higher PME activity 
was recorded by Echandi and Walker (1) 


filtrates of Sclerotinia sclerotiorum (Lib 


in culture 
d By., the 
methoxyl groups removed per ml in 3 hours being 4.09 
mg. The PME activity of rotted sweet potato at 20 


was higher than in either of the above-mentioned 


The pectin splitting activity of extracts and filtrates 
by measuring the rate of 


pectin solution; 2) by 


was determined in 2 ways: 1) 
reduction in viscosity of 1. 
measuring the rate of release of reducing groups from 


i Uo‘ solution of sodium polypec tate 
tract of rotted potatoes and 05M icetate buffers. the 


lL sing an ex- 
pH optimum for the pectin splittir o activitvV Was meas 
ured and found to be 4.5. by both the viscosity reduc- 
tion and the reducing group tests. The rates of reduc: 


tion in viscosity of 1.5°¢ pectin solution ind of release 
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of reducing groups from 0.5°¢ solution of sodium poly- 
pectate by various filtrates and extracts were then 
determined at pH 4.5. The results are presented in 
Fig. 1. 

The same filtrates and extracts tested for pectin- 
splitting enzymes were mixed with 0.5°7 sodium poly- 
pectate solution. After digestion for 24 hours the mix- 
tures were tested for monogalacturonic acid by Ehr- 
lich’s basic lead acetate method. Results were posi- 
tive in all cases but that of the extract of healthy 
eweet potato. The extract of rotted sweet potato and 
filtrates from cultures on wheat bran, sweet potato 
broth. and Fernando’s medium containing 1° pectin 
were allowed to digest sodium polypectate., and the 
mixture was compared with 0.56% monogalacturonic 
ac id and with a sodium polypectate blank by paper 
chromatography, immediately after mixing and at 12 
and 24 hours. A positive test for monogalacturonic 
acid was secured immediately after mixing with rotted 











er 
MINUTES 
Fiz. 1. A) Rate of reduction in viscosity of 1.5' 
pectin solution caused by 2) extract of uninoculated 
sweet potato tissue; 1, 1) filtrates of cultures of Rhizopus 
stolonifer grown at 20°C on, respectively, Fernando's 
medium with pectin, Fernando's medium, and sweet potato 
broth: 5) a 2% solution of enzyme prepared from 7; 6) 
hitrate from culture grown on wheat bran at 20°; 7) ex 


tract of sweet potato tissue rotted by the fungus at 20°. 
B) Rate of hydrolysis of 0.5% sodium polypectate solution 
as measured by the release of reducing groups by: 1) ex 
tract of sweet potato rotted at 20°: 2) filtrate of wheat 
bran culture; 3) a 2% solution of enzyme prepared from 

+) filtrate of sweet potato broth culture: 5) filtrate of 
filtrate of culture on Fer 
nando’s medium with pectin; all cultures were grown at 
20°. C€) Rate of reduction in viscosity of 1.5‘ 
wthyl cellulose by: 1) extract of rotted sweet potato; 2) 


> 


1 2° solution of Pectinol D-100, 


Fernando’s medium culture: 6 


solution of 
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potato extract, wheat bran filtrate, and sweet potato 
broth filtrate. It appeared at 12 hours with filtrate of 
Fernando's medium containing pectin. No reaction 
was noted in the sodium polypectate blank at 24 hours. 

The rate of reduction in viscosity of pectin caused 
by the extract of rotted sweet potatoes was much 
faster than by any other filtrate. This could be at- 
tributed to the high PME content of the extract. How- 
ever, the abrupt fall in viscosity during the first 4 
minutes by the extract, wheat bran filtrate, and 2% 
solution of the enzyme strongly suggests that DP was 
present besides PG. In case of the filtrates from sweet 
potato broth, Fernando's medium, and Fernando's 
medium with pectin, the reduction in viscosity was 
very slow, indicating that the activity was due mostly 
to PG. Tests for PG in the extract of healthy potatoes 
were negative, and the slight reduction in the viscosity 
of pectin solution by this extract could have been due 
to PME. 

\ test for cellulase (Cx) in an extract of rotted 
sweet potatoes was made by the viscosity reduction 
test, using 1.5% solution of methyl cellulose. For 
comparison, the cellulase activity of a 2% solution of 
Pectinol D-100, a commercial pectinase preparation, 
was measured. The results in Fig. 1, show that a small 
amount of cellulase—enough to hydrolyze methyl cel- 
lulose-—was present in the extract of rotted potatoes 
along with the pectolytic enzymes. 

Discussion.—It was shown that Rhizopus stolonifer 
grown on culture media produced small amounts of 
PG and DP. and littl or no PME. When the fungus 
was allowed to infect and grow on raw sweet potatoes, 
there was produced not only a greater quantity of 
pectin-splitting enzymes but also a large quantity of 
PME. The presence of cellulase (Cx) was also dem- 
onstrated in the extract of rotted potatoes. Harter and 
Weimer (2) reported that R. nigricans and R. arto- 
carpi, both parasitic on sweet potatoes, secrete less 
pectinase when grown on sweet potato broth than 
do R. chinensis and R. microsporus, which are non- 
pathogenic on sweet potatoes. These results implied 
that production of extracellular pectinase by these 
fungi was not correlated with pathogenicity. If Harter 
ind Weimer had evaluated the pectinase content of 
the extract of sweet potatoes rotted with R. stolonifer 
(R. nigricans), they probably would have reached a 
different conclusion. 

f extracellular cellulase on cellulose- 


Production ¢ 
rich media by Cladosporium cucumerinum has been 
recently reported by Husain and Rich (4). It would 
be of interest to determine whether the cellulases pro- 
duced by R. stolonifer and C. cucumerinum are of any 
significance in the maceration or distintegration of 
cell membranes of the respective host tissues. 
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CLOVER CAUSED BY A YEAST, 


RHODOTORULA GLUTINIS VAR. RUBESCENS' 
R. A. Kilpatrick 


4. Husain, A., ano S. Ricu, 1958 Extracellular pectic 
A DISEASE OF LADINO WHITE 
SUMMARY 
A previously undescribed fungus disease of La- 


dino white clover, caused by Rhodotorula glutinis 
Hampshire. 
which 


var. rubesce ns, Was found in New 
First leaf symptoms are chiorotic areas, 
later coalesce. turn brow1 
water-soaked margins. Small light-tan pits develop 


The fungus is readily isolated 


ind develop translucent 


on infected seeds 


and grows well on potato dextrose igal Growth 


is optimum near 24°C. Greenhouse inoculations 
suggest the fungus may become important only 
under prolonged high humidity. Seedlings of 
Velilotus alba, Pisum sativum, Phaseolus vulgaris, 
and 13 species of Trifolium were susceptible in 
greenhouse tests. Infected leaf tissues of Trifolium 
maritimum were readily stained with safranin. The 
fungus causes a breakdown of cellular structure. 





During the past 2 growing seasons a leaf disease 
of Ladino white clover, Trifolium repens L., was ob- 
served in northern New Hampshire. In early June, 
1957, symptoms were severe in about 25-40°) of the 


ind the disease continued 


Seeds collected in 


leaves in plots at Colebrook 
throughout the growing season 
September developed pits similar to those described 
by Lehman on soybeans Isolations from infected 
leaves and seeds always yielded a pink yeast identified 
as Rhodotorula glutinis (Fres 


cens (Saito) Lodder. Since no references to Rhodo- 


Harrison var. rubes- 


torula spp. pathogenic to plants* could be found, 
various aspects of the disease and its causal agent 
were investigated 
OccurreNnce.—The disease has been found at 2 
Accepted for publication October 21, 1958 
Cooperative investigations of the Crops Research Divi 
sion, ARS, | — 2. ind Departments of Botany and 


Agronomy, New Hampshire Agri 
tion, Durham 


ultural Experiment Sta 
Published with the approval of the Director 


of the Station as Scientific Contribution No, 225 
The author is indebted to L. J. Wickerham, Northern 
Utilization Research and Development Division, Peoria, 
Illinois, and Miss W. Slooff. Centraalbureau voor Schim 
meicultures, Yeast Division, Delft. Holland, for identifica 
tion of cultures, and to Sanat K. Majumder. Botany De 
partment, University of New Hampshire, Durham, for 
guidance and suggestions in f stological techniques 
Research Pathologist. Cro) Research Division, ARS, 
oe. Se A 
Lehman, S. G 1943 () irrence of yeast spot on 
sovbean in North Carolina. P Disease Reptr. 27: 602. 
‘Correspondence (April | 1958) from Miss W. Slooff, 
Centraalbureau voor Schimmelcultures “We possess no 
records of either Cryptoce or Rhodotorula as plant 
pathogens, but they vay be f influence as secondary 
invaders. C. albidus and some Rhodotorula are connected 


with dew retting of flax in Denmark and in the Netherlands 
(Wieringa, K. T. 1956. The cro-organisms decomposing 
pectic substances in the dew rettir process in flax. Neth. 


J. Agr. Sci. 4: 203) 


locations in New Hampshire. but it may also occur 
in other areas where humidity is high over long 
periods. In 1957, relative humidity reached 100% 
every night at Dover from May through September, 
except for 6 nights of 80° or above. 

The disease was found on different species of Tri- 
folium growing at the Strafford County Farm, Dover, 
and at Colebrook. The fungus was isolated from 
leaves of Trifolium repens, T. medium L., and T. pan- 
nonicum Jacq. Seeds of T. repens, T. pratense L., and 
T. hybridum L. 


SymMptTomMs.—On 


showing symptoms vielded the fungus, 
leaves of Ladino white clover, 
symptoms of the disease are similar to those of bae- 
terial leafspot.° Infected areas are chlorotic and linear 
in early stages, and later coalesce, turn brown. and 
develop translucent water-soaked margins (Fig. I-A). 
Lesions may cover 50-95% of the area of individual 
leaflets. 


stolons. 


Symptoms do not develop on petioles and 


Pits in seeds vary in size and number (Fig. 1-B). 
Lesions are light tan and generally 0.5 mm in diame- 
ter, but may coalesce and cover 1 mm of the pericarp, 
Seeds are shriveled, immature, and generally non- 
viable. The fungus appears to be localized in the 
pericarp, but seeds occasionally germinate. becoming 
sources of primary infection. 

IsoLaTioN.—The fungus was readily isolated with 
a dilution technique. Two localized lesions were 
minced in 10 ce of sterile distilled water containing 
2 drops of 25% lactic acid. Two drops of a 1:10 or 
1:100 dilution were placed on solidified Difeo PDA 
(potato-dextrose agar) in Petri dishes and incubated 
16 days at 18°C. 


were transferred to tubes or other dishes of PDA. 


Discrete colonies developed and 


Jones, L. R.. Maude M. Williamson, F. A. Wolf, and 
Luc la MeCulloc h. 1923. Bacterial leafspot of clovers. jp # 
Agr. Research 25: 471-490. 
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Two other yeasts, Cryptococcus albidus (Saito) Skin- 
ner and Rhodotorula mucilaginosa (Jorgensen) Har- 
rison, were also isolated, but attempts to infect plants 
with these species were unsuccessful. 

CULTURAL sTUDIES.—Growth studies were made on 
potato-dextrose, carrot root, carrot leaf. corn-meal., 
and water agar. R. glutinis var. rubescens was 
streaked in 2 places in 4 dishes of each medium and 
incubated 10 days at 18°C. 


was most abundant on PDA, good on carrot leaf and 


Growth of the fungus 


root agars, slight on corn-meal agar, and absent on 
water agar. Results were similar when the test was 
repeated. 

Growth rates of R. glutinis var. rubescens on PDA 
were determined at 3.5, 11.5, 18, 24, and 30°C, 
tained within +1°C. Six Petri dishes, each containing 
a 5-mm agar disk of the fungus on 20-25 cc of PDA, 


main- 





Fig. 1. Field symptoms of Ladino white clover incited 
by Rhodotorula glutinis var. rubescens. A) Leaves. No 
symptoms, upper right, compared with diseased leaves. 
B) Seeds. Note the pits within the pericarp. 
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were incubated 14 days at each temperature, and the 


test was repeated. The respective average radial 


growths in 14 days were 4, 6.5, 19, 26, and 19 mm. 
\ third test, at 1 


The cardinal temperatures are optimum near 24°C, 


and 35°C, produced no growth. 


maximum between 30° and 35°C, and minimum be- 
tween 1° and 3.5°C. In all cases the fungus grew 
slowly when transferred as a disk. 
INOCULATION.—Various inoculation techniques were 
tried in the greenhouse. Infection was heaviest from 
rubbing the fungus on the underside of a leaf with 
the fingers and incubating plants 72 hours in a moist 


chamber. For 4-5 days following the incubation 
period, plants were kept on a greenhouse bench during 
the day and incubated at night in a moist chamber. 
This simulated field conditions to some extent. Under 
these conditions, symptoms developed 7-10 days after 
inoculation. In contrast, plants removed to a dry 
atmosphere after the 72-hour incubation period de- 
veloped symptoms very slowly. 
Hosts. 6-week-old 


various species of the following legumes were inocu- 


{ pproximately seedlings of 


lated in the greenhouse with R. glutinis var. rubescens: 


Trifolium ambiguum Bieb.. T. angustifolium L., T. 
hybridum, T. incarnatum L., T. lappaceum L., T. 


lupinaster L., T. maritimum Huds., T. medium, T. 


pratense, T. repens, T. scutatum Boiss., T. tomentosum 


L.. TJ. xerocephalum Fenzl., Melilotus alba Desr.. 
Pisum sativum L., and Phaseolus vulgaris L. When 


rated for susceptibility, 14 days after inoculation, all 
species proved susceptible. The amount of leaf in- 
fection varied with species, though symptoms were 
identical on all plants. The translucent water-soaked 
areas were more distinct in greenhouse-inoculated 
plants than in plants diseased in the field. Trifolium 
angustifolium and T. maritimum were the most sus- 
ceptible species tested. Leaflets of T. medium devel- 
oped a veinal necrosis, first appearing at the base of 
the leaflet and eventually spreading into the petiolule. 
Other species developed this symptom, but less dis- 
tinctly. 

Pieces of diseased leaflets 
of T. maritimum were fixed in FAA (formalin—acetic- 


HISTOLOGICAL STUDIES. 


acid—alcohol)® to determine the h istology of host cells. 
They were progressively dehydrated in alcohol, and 
infiltrated first with xylene and later with paraffin. 
Sections 8 y thick were cut. Since no information 
was available on staining yeast cells in plant tissues, 
sections were differentially stained with fast green 
and safranin. Examination of the stained sections 
revealed the following: Upper and lower epidermal 
cells and the palisade cells were 1 layer thick, whereas 
the remainder of the leaf consisted of several layers 
(Fig. 2-A). Cells in 


uninfected leaf tissue were regularly arranged, where- 


of spongy parenchyma cells 


as cells in infected areas were disorganized. Safranin 
accumulated in cell walls of newly infected areas 
(dark areas, Fig. 2-BCD). As infection progressed, 


* Johansen, D. A. 1940. Plant microtechnique. 
Hill, New York, p. 41 
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the cell walls tended to break down and the arrange- 
ment became irregular (Fig. 2-D). Since the fungus 
has no mycelium, it is suggested that it produces a 
toxin that causes breakdown of cell walls and eventual 
premature defoliation. 

OVERWINTERING.—Leaflets from a plant of T. pan- 
nonicum infected with R. glutinis var. rubescens in 
1957 were collected on May 10, 1958. Leaflets were 
rinsed, placed in a Waring Blendor containing 150 ce 
of distilled water, minced 2 minutes. and incubated 
18 hours at room temperature. Two drops of the sus- 


MOORHEAD: ANTIGENIC CHARACTER 
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pension were then placed in 8 cc of sterile distilled 
water and agitated lightly, and 2 drops of the diluted 
suspension were transferred to each of 6 Petri dishes, 
each containing PDA and 2 drops of 25% lactic acid. 
After incubation for 6 days at 18°C, R. glutinis var. 
rubescens and Cryptococcus albidus colonies had de- 
veloped in all dishes. 
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UNIVERSITY oF New HAmpsHIRE 


DURHAM 


SEROLOGICAL STUDIES OF VIRUSES INFECTING THE CEREAL CROPS. Il. THE 
ANTIGENIC CHARACTERISTICS OF WHEAT STREAK MOSAIC VIRUS AS DETERMINED BY 
THE COMPLEMENT FIXATION TECHNIQUE? 


Ellen ee Moorhead e 


SUMMARY 


Rabbits were successfully immunized with sev- 
eral different preparations of wheat streak mosaic 
virus (WSMV). Since this virus is present in 
relatively low concentration in the host plant tissue, 
it was purified with much difficulty, using differen- 
tial centrifugation, density-gradient centrifugation, 
and zone electrophoresis. A toxic response in many 
rabbits injected with partially purified antigens 
or with highly purified antigens obtained from 
electrophoresis was reduced considerably by giving 
injections on alternate weeks. Three consecutive 
injections produced an immune serum of adequate 
titer. Since only very small amounts of virus were 
available for any one injection, all of the antigens 
were given in a mixture with a mineral oil ad- 


juvant. A component of wheat remained in the 
antigens through several centrifugation procedures 
and electrophoresis. When healthy wheat plant 
sap was used as the test antigen, antibodies specific 
for this component could not be detected by the 
complement fixation technique, or were present in 
small amounts. When this sap was subjected to 
high-speed centrifugation or rate density-gradient 
centrifugation, the non-virus antibodies were de- 
tectable in significant amounts. Since the propor- 
tion of the wheat component to virus is high in 
purified antigen preparations, the presence of this 
component must be considered in evaluating data 
from cross-reaction experiments. 





Wheat streak mosaic virus (WSMV), Marmor vir- 
gatum var. typicum MeK., was first isolated in 1932, 
from diseased wheat found at Salina, Kansas (3). 
Almost every year since then great damage to winter 
wheat has been reported throughout the Great Plains 
Region of the United States and Canada. In 1952 
Slykhuis (8) reported 70-100% infection and radical 
yield reduction in some fields in southern Alberta. 

WSMV is transmitted by the mite Aceria tulipae 
Keifer (9). 


-- 


55°C in 10 minutes. can be stored in desiccated tissue 


The virus is inactivated in plant sap at 


at room temperature for 34-40 days, and has an infec- 
tivity dilution endpoint of 510 (4). Because of 
the economic importance of this virus, an investigation 
of its antigenic properties was made. The results of 
this study and the use of the virus-specific serum for 
the identification and characterization of this virus 
are reported. 


‘Accepted for publication October 21, 1958. 

Cooperative investigation between the Crops Research 
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MATERIALS AND METHODS.—-Source of virus.—The 
early investigations were carried out using yellow 
streak-mosaic virus (ATCC #29), obtained in 1952 
from H. H. McKinney, Beltsville, Maryland. 

In later experiments, newer cultures were obtained 
from the same source. These cultures were stored 
near 0°C under desiccation. Because of the possibility 
of introducing barley stripe mosaic virus into the 
WSMV stock through contaminated barley seed, fre- 
quent passage of WSMV was made through the vec- 
tor. Fresh mite-transmitted cultures were always used 
when preparations were made for rabbit immuniza- 
tion.” These stock cultures of WSMV are identical 
to those described by Brakke (2). 

{ntigen preparations.—Since these studies were 
continued over a period of 2% years, many different 
antigens were used to determine the best for immuniz- 
ing and for serological test preparations. The early 
investigations were carried out with antigens prepared 
by differential centrifugation, whereas the later studies 
employed antigens purified through sucrose density- 
gradient columns. 


The author is indebted to Dr. Robert Staples, Depart- 
ment of Entomology, University of Nebraska, for the mite 
transmission work. 
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1) WSMV antigens.—For differentially centrifuged 
antigens, Michigan Amber wheat, grown on sand 
benches, was inoculated by the leaf-wiping method 
(5). Ten to 14 days later the plants were harvested, 
ground in an ordinary food chopper, and stored in 
ice cream cartons at 20° ¢ Antigenic material was 
obtained by expressing the sap from the thawed pulp 
through cheesecloth and subjecting the sap to 1 cycle 


which consisted of 2 


of differential centrifugation 
20-minute runs at 4000 G separated by 1 3-hour run 
at 78.000 G. The final pellet was taken up in a 0.05M 
peutral phosphate buffer-physiological saline (0.85¢ 
NaCl) solution. An additional cycle of centrifugation 
resulted in an extremely small yield and was used 
only once for intravenous injections into rabbits. 

For the majority of antigen preparations, a combi- 
nation of high-speed centrifugation and the sucrose 
density-gradient techniques was used in purification 
studies. Brakke (2) has reported in detail on the 
latter procedure. The five steps used to prepare the 
antigens are described below 

Step l. 
Although Michigan Amber wheat was used most fre- 


quently, the Chevenne variety was occasionally sub- 


Initial clarification and concentration 


stituted. Only the youngest infected leaves ot wheat 
were harvested. These were weighed and ground in a 
food chopper. At first, the resulting pulp was mixed 


ml of 0.01M K HPO, pet 


g of tissue. The sap was expressed through cheese- 


in a Waring Blendor with 


cloth, heated 11% hours at 40°C, clarified by low-speed 
centrifugation, and concentrated by high-speed cen- 
Later, the 


procedure was altered by adding an equal volume of 


trifugation for 2145 hours at 78.000 G 


the phosphate solution to the pulp and by decreasing 
the time for heating the sap to 45 or 60 minutes. The 
virus in the pellet obtained from high-speed centrifu- 
gation was resuspended in 0.01M neutral potassium 
phosphate buffer. A Potter’ homogenizer was used to 
resuspend the virus 


Gradient columns made 
by layering 4, 7. 7. and 4 ml of 100, 200. 300. and 


400 g, respectively, of sucrose per liter were made on 


Step 2. Rate preparation 


a previous day. Two to 4 ml of the virus preparation 
from Step 1 were floated on each column. These were 
centrifuged 2 hours at 5°C in the SW-25 rotor of the 
Spinco Model L centrifuge at 25,000 rpm. With a 
syringe and a J-shaped 4-in. hypodermic needle, a 
visible zone was removed from a depth of about 
2.5--3.5 cm. 

Step 3. Equilibrium preparation.—In early experi- 
ments, tubes containing layers of 1.2 ml each of 500 
and 700 g of sucrose per liter were made on a previ- 
ous day. These small plastic tubes, 0.52.0 in.. were 
then filled by floating the preparation from Step 2 on 
the sucrose solution. They were centrifuged 4 hours at 
39,000 rpm in the SW-39 rotor 
the gradient columns used were made by layering 
4 ml each of 300, 400, 500, and 600 g of sucrose per 


liter. Centrifugation was carried out for 7 hours in 


In later experiments 


the SW-25 rotor at 25,000 rpm. In each case, the zone 





| Vol. 49 


immediately below the green band was removed with 
a syringe and bent needle. 


Step 4. Zonal electrophoresis.—U-tubes containing 
a density gradient (1) were prepared on a previous 
day using solutions of 300, 400, 500, and 600 g of 
sucrose per liter in a buffer solution of 0.01M KCL 
0.005M K,HPO,, and 0.0005M KH,PO,, pH 7.8. The 
virus preparation from Step 3 was mixed with buffer 
so that it would float at about a depth of 1.5 em. in 
one arm of the U-tube. A current of 350 volts and 
26 ma. per 6 U-tubes (which dropped to 10 ma. 
during the run) was used for an overnight run of 15 
hours in the electrophoresis apparatus designed by 
Brakke. The visible zone was removed with a syringe 
and bent needle. 


Step 5. Final concentration.—Following any of the 
purification procedures involving a sucrose solution, 
the virus was separated from the sucrose by dilution 
and centrifugation for 2 hours at 39,000 rpm in the 
SW-39 rotor of the Spinco Model L centrifuge. The 
resulting pellet was suspended in 0.05M neutral phos- 
phate buffered saline. 

The antigen most frequently used was the rate 


preparation obtained from Step 2. 


This preparation 
included Steps 1, 2, and 5 of the preceding descrip- 
tion. An equilibrium preparation of antigen included 
Steps 1, 2, 3, and 5, which means that an equilibrium 
antigen was always preceded by the rate separation 
technique. The virus preparations subjected to elec- 
trophoresis employed all 5 steps of the above purifi- 
cation procedure. Since much time was involved in 
the purification procedures, several experiments were 
conducted to measure the stability of the antigens. 
Virus solutions were tested serologically 1 week after 
their preparation, and only a twofold drop in the 
antigenic unit was observed. 


2) Healthy wheat antigens—Michigan Amber wheat 


plants of the same age as those infected with WSMV 
were harvested and ground in a food chopper. and 
the pulp stored at —20°C. For immunization and for 
serological tests, sap from the pulp was expressed 
through cheesecloth and clarified by centrifuging 30 
minutes at 4000 G. 


In later experiments, the youngest leaves from 
healthy Cheyenne wheat were picked and ground in 
a food chopper. The sap was expressed through 
cheesecloth and treated in a manner similar to WSMV 
antigen in that it was heated 45-60 minutes at 40°C 
and centrifuged in the #30 rotor of the Spinco Model 
L. centrifuge for 30 minutes at 20.000 rpm and 214 
hours at 30,000 rpm. In some experiments, the con- 
centrated sap was further purified by rate and equi- 
librium density-gradient centrifugation. In every case. 
the material remaining in the rate or equilibrium 
zones at the same depth as WSMV was removed, 
diluted with buffer, and thrown out of solution by 
high-speed centrifugation as described in Step 5 


above. 


{ntiserum preparations.—The majority of injec- 
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tions of virus material were given in a mixture with 
a mineral oil adjuvant (7). A suspension containing 
a ratio of 10:9:1 of virus, bayol F, and Arlacel A, 
respectively, was emulsified in a rubber-capped serum 
bottle using a syringe and short 18-gauge needle. At 
anv one time, a total volume of 5 or 10 ml was made, 
and this emulsion was injected into the calf or thigh 
muscle of the hind leg of a rabbit. Depending on the 
final yield of virus protein in an antigen preparation, 
one or both legs were used; no more than 2.0 ml of 
adjuvant mixture was injected into one leg at any one 
time. 

One rabbit (Number 19) was held on test with 
WSMV antigen for the entire investigation period of 
214 years. This rabbit received antigen purified by 
differential centrifugation in the primary immuniza- 
tion period and in the first booster injection series, 
given in the 15th and 17th week after the initial 
injection. A second booster injection series, given in 
the 50th, 5Slst, 52nd, and 53rd weeks, employed 
highly purified WSMV that had been taken through 
all of the purification steps described previously, in- 
cluding electrophoresis. A similar injection of highly 
purified antigen was given as the fourth booster dose, 
in the 98th week. The third booster and fifth booster, 


Taste 1.4 summary of the procedure used to immunize 8 rabbits with WSMV. 


MOORHEAD: ANTIGENIC CHARACTER 


OF WHEAT STREAK MOSAIC VIRUS 153 


given in the 80th and 124th weeks, were prepared by 
purifying the virus through the rate step and absorb- 
ing the plant contaminants with antisera specific for 
healthy wheat and for partially purified wheat anti- 
gens. 

Other rabbits were injected with virus prepared by 
differential centrifugation (Number 20) only, by the 
electrophoresis procedure (Number 13) only, by the 
rate centrifugation and absorption with sera specific 
for the wheat plant (Numbers 129 and 130) only, or 
by combinations of the above methods of preparation 
(Numbers 32, 114, and 116). The data compiled 
from the primary phase of immunization of eight 
rabbits are summarized in Table 1, Part A. The data 
representing the results from giving 2 rabbits addi- 
tional booster doses of antigen are summarized in 
Table 1, Part B. The rabbits were usually inoculated 
in pairs, and, as indicated in Part B, rabbit 19 was 
paired with rabbit 32 during part of the booster series 
of injections. The serum of rabbit 13 showed less 
antibody after a booster series, presumably because 
the virus content of the antigen preparation was not 
adequate to give a better response. A booster series 
of injections given to rabbits 20, 114, and 116 in- 
creased by twofold the maximum antiserum dilution 


jection technique and purification of the antigen on the antibody content of the immune serum 


Part A. Measurement of serum taken during the primary phase of immunization 
Rabbit number 
19 32 13 ll 129 
20 116 130 
Number of injections in series 2 l 3 1 3 
Interval between injections (days) 7 7 14 14 
Purification of antigen“ d.c. du 1-5 1-5 1-2+5 
abs 
Volume of antigen given (ml)” 3.0 1.0 5.0 7.6 abs 
0.4* 5.5 
Maximum serum titer.© measured with: 
l. purified WSMV 128 128 256 128 256 
2. clarified wheat sap 16 8 <4 <4 <4 
Part B. Measurement of serum taken during the booster phase of immunization 
Rabbit number 
19 32 
Ist 2nd 3rd ith Sth Ist 2nd 3rd ith 
Time of booster series (weeks)? 15 50 80 98 124 33 63 8] 107 
Number of injections in series 2 } ] ] 3 j l ] 3 
Interval between injections (days) 14 7 14 7 14 
Purif ation of antigen , duc > l 5 l 2 +5 l 5 ] 2 +-5 l ) l 2 +5 l 5 ] 2 + 5 
abs abs abs abs 
Volume of antigen given (ml)' 1.) D.0 2.0 1.0 2.8 5.7 2.0 1.0 2.8 
2.4 
Maximum serum titer,° measured with: 
l. purified WSMV 128 128 3912 128 512 256 64 64 128 
2. clarified wheat sap 6 16 16 8 <4 } <4 4 <4 


* Purification of antigen: d.c. 


(Step 4), and through a high-speed centrifugation (Step 5); 1-2+5 


tion (Step 3) and electrophoresis (Step 4) are omitted; abs prior to injection, antigen was absorbed with serum 
specific for healthy wheat sap (see Materials and Methods). 
"Volume of antigen given: figures refer to total volume injected during series. 
cularly in a mineral oil adjuvant except (*), which was given intravenously in saline. 
Maximum serum titer: figures refer to reciprocal of antiserum dilution endpoint. 
figures refer to the week after the initial injection during which the booster series began. 


’ Time of booster series: 


differential centrifugation; 1—5 


9 


A study of the influence of the in- 


purification through a preliminary high speed 
concentration (Step 1), through rate (Step 2) and equilibrium (Step 3) density gradient centrifugation, electrophoresis 
5 same as former except equilibrium centrifuga- 


All injections were given intramus- 
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Rabbits 129 
eceived booster doses of antigen. 
the WSMV 
rroughout the 


ybit died 


phase 


antigen was ob- 
study 
while the 


In 2 cases, 
remaining 


f vide nces ot a 


' 
ises large 


evsts deve lope d at 


ind the rabbits refused food and 


imila rox response ior a time 


series lo overcome this the 


mon Wa increased to 14 days 
nization ection series 
r 6) w ised for the 


ihe tor 


prepara 
healthy wheat plant sap. 


1 total of 


15 ml of clarified sap 


injected intraperitone ill loses of 2. 3. 5. and 5 ml 
over a period of 4 week As with all other animals 
under study, periodi lings were made every 
other week for at least ks to trace the antibody 


response. In the 12tl 


jection, a booster dose 
eral oil adjuvant was 


bleedings We 


week following the initial in 
rT tigen mixed with a min 


the thigh muscle ind 


periodic f le following this injection 

Another rabbit (Numb was immunized with 
healthy wheat plant fied by high-speed con 
centration followed ensity-gradient centrift 
gation. These anti " rations were mixed with 
a mineral oil adju ted during 3 consecu 
tive weeks. Periodi wel ide to. trace 
the antibody respor 

All serum samples lected by ird pune 
tures. Approximately 1 f blood were withdrawn 
The blood was illowed if room temperature 
the clot was freed from the tube nd the blood was 
heated 30-45 mi ( After incubation over 
night at 4°C the irated by itrifuga 
tion at 4000 rpn , a | Model International 
centrifuge. The s 1 at ey ealed 
Wasserman tubes | e] ical tests 
When the tests ra with the highest 
titer were pooled id store more permanently. in 
rubber-capped Ser rr in sealed glass ampoules 

Serological test The modified comple 
ment fixation test fo 1 to be adequate for brome 
mosaic and barley stripe viruses (6 used 
in this investigation Phe ymmercial source of com 
plement and hemolvysir | of sheep red blood cells 
was the same as described for the other cereal viruses 
All the test results were ited at least twice before 
the data were interpreted Greater than a_ twofold 
change in the dilution endpoint was necessary for 
differences to be signifi 

EXPERIMENTAL RESULTS.—Rabbits immunized with 
WSMV prepared by differential centrifugation pro 
duced antisera whose maximum titer was _ relatively 
good, e.g.. 1:128 (rabbits 19, 20. and 32 Table 1. 


Part A). As 


inticipa 


large amounts of antibe 


: Merc “ 


Brown Laboratorie 


Sharp at 1) 


ted with this type ot antigen, 


dy specific for the wheat plant 
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were present in these sera. In the case of rabbit 19, 
the influence of the non-virus portion of the original 
even though the 
highly purified 
differ. 
specific 
non-vVirus 


antigen was observed after 50 weeks, 


booster injections were made with 


Before 
entially centrifuged antigens 
for healthy 


antigen. injection, absorption of the 


with antiserum 
amount of 


(Part A). 


non-virus 


wheat reduced the 


antibody produced by rabbit 32 
an eightfold 


| ikewise, 
reduction in antibody was 
observed from rabbit 20, which had received absorbed 


antigen during a second booster in the 39th week, 


Rabbits WSMV that had 
purified by rate density-gradient centrifugation (Steps 
the highly 
(Steps | 


immunized with been 


1. 2. and 5) or by purified preparations 


from electrophoresis through 5) produced 
from the above sera, or 


tests 


maximum titers as good as 
better. 
and with 


little or 


serological with these sera 


Moreover. 
healthy 


no cross-reacting antibody. 


wheat plant sap antigen showed 


The optimum ratio of each antigen-antibody system 


was determined from grid titrations in which each 


twofold dilution of antigen was reacted with each 


dilution of serum. The optimum ratio was 


as the 


twofold 
defined 
plete fixation 


highest dilution of antigen giving com- 
with the least 


The amount of antigen in this ratio is defined as the 


amount of serum (6), 


intigenic unit. Considerable variation was observed 


in the antigenic unit of successive antigen prepara- 


tions. even though laboratory conditions were = stand- 


irdized with regard to heat treatment of sap. centrifu- 


vation, and resuspension of the final pellets. For each 


preparation, the infected tissue Was weighed ind 


1djustments made so that the following concentrations 


were obtained from each step: 30-40 times initial 


10 times in the rate and in 
>] 


concentration in Step 1, 


the equilibrium gradient centrifugation in) Steps 


ind 3, and 


With 


ments, the 


! times in the electrophoresis in Step 4. 
a standard serum sample in 5 separate expert- 
unit of WSMV from equilibrium 
1:64 and as 


antigenic 


gradient centrifugation was as low as 


high as 1:512. Equally variable antigenic units were 
obtained with high-speed and rate gradient prepara- 
tions. The variation in total virus content of the 


antigen preparations was most probably the result of 
light and 
before and after 


temperature changes in the greenhouse 
inoculation. 

For the serological tests, an attempt was made to 
use partially purified antigens that were absorbed 
with various amounts of antiserum specific for healthy 
These 


density gradient 


wheat sap. antigens were purified by rate 


centrifugation, and, in 4. separate 
mixtures of 1:1, 2:1. 4:1, 


were incubated overnight at 25°C, 


experiments, virus-serum 
and 9:] 


trifuged at low speed to remove the precipitate. In 


and cen- 


to four- 
hate h of 


saline had 


all cases the antigenic unit was reduced two 
fold below that of antigen from the 
WSMV to which normal rabbit 
been added. 
unit varied from 1:64 to 1:256. 


same 
serum or 
In 4 separate experiments the antigenic 
as in many other tests 
paragraph. Anticomple- 


described in the previous 
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mentary activity of the absorbed antigens was very 


high, being a fourfold dilution less than the unab- 
sorbed antigen-antibody reaction. This made it diff- 
cult to interpret the significance of the results. Fur- 


thermore, the cross-reaction of these antigens with 


serum specific for healthy wheat was not markedly 


Since only a small margin of dilutions 


reduced. 
showed any significant results, this method of purifi- 
cation was abandoned as impractical for the comple- 
ment fixation test. 

both 


withdrawn 


antigen samples from 
healthy 


purification 


In 3. experiments, 


V SM\ -intec ted 


step in the 


and wheat were 
procedure in 
total 


These samples were reacted against 


during each 
order to measure the change taking place in 
antigen content. 
a given serum sample, and the data are summarized 
In Table 2. Needless to say. the 
withdrawn at had to be 
Therefore. the number of dilutions in grid titrations 
antigen was limited. The 
reactions of each of the W SMV healthy 
antigen samples with both virus and wheat immune 
The 


gave good results with serum from rabbits 13 and 130. 


amount of antigen 


anv one step very small. 


for each sample cross 


and wheat 


serum are presented, electrophoresis antigen 


Conclusive evidence was not obtained with rabbit 19 
serum. 

Further studies were made on the cross-reaction of 
WSMV antigens with a number of antisera prepared 
in this laboratory. Tobacco mosaic virus and southern 
bean mosaic virus were purified by at least 3 cycles 
of differential centrifugation before being used for 
immunization. Barley stripe mosaic virus and the 


brome mosaic virus were purified by several cycles of 
differential centrifugation. and the properties of the 


antigens and technique used to immunize rabbits 
have been reported (7). Serological data from this 
Taare 2. Reciprocal of the antigenic unit {/ and the 


which s purification treatments of 


in complement fixation tests 


1CCOSSLUE 


Antigens and 
purification 


#+13-WSMV* 


treatment AU ADE AU ADI AU ADE 
l. Clarified sap 

WSMV\ 8 32 912 128 32 256 

Wheat <8 <8 256 64 64 16 
2. Concentration (1)* 

WSMV 32. «128 256 128 128 128 

W heat 16 16 56 28 16 64 
3. Rate (2) 

WSMV 64 128 32-128 32. «(128 

Wheat 16 4 16 128 <8 <8 
4. Equilibrium (3) 

WSMV 64 256 32 128 64 128 

Wheat <8 <4 <8 <4 8 8 
5. Elec trophoresis (4) 

WSMV 64 256 16 64 8 <64 


“Rabbit immunized with WSMV from electrophoresis. 


* Rabbits immunized with clarified wheat plant sap (46) and with wheat sap purified by rate centrifugation 
from differential centrifugation (primary series and Ist booster), from electrophore- 


© Rabbit with WSMV 


sis (2nd booster). 


booster series, 


immunized 


CHARACTER OF WHEAT 


a 


WSMV and wheat antigens were reacted with the 


#6-Wheat" 2+19-WSMV\ 
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laboratory have not yet been reported on latent potato 
X virus, ringspot and elm ringspot 
virus. However, it is sufficient to here that 
rabbits immunized with these three viruses received 
the antigens were 


tobacco virus, 


report 


relatively impure preparations, e.g., 
prepared by one cycle of centrifugation and remained 
quite green when injected into the animals. In the 
WSM\ 


from equilibrium 


serological tests, antigens from high speed, 


from rate, and preparations gave 


no reaction with antisera specific for tobacco mosaic, 


southern bean mosaic, barley stripe mosaic, and 


brome mosaic viruses. These antigens did react at 
dilutions of 1:32 
latent potato X, 


viruses as well as with antisera of healthy wheat and 


or less with antisera specific for 


tobacco ringspot, and elm ringspot 


tobacco plants. However, clarified sap antigens from 
healthy latter 
group of virus antisera and with tobacco plant anti- 
The 


reactions 


wheat plants cross-reacted with the 
antigen-anti- 
than the 


heterologous reactions, but it was rather surprising to 


serum. homologous healthy plant 


body were, of course, greater 


observe the relatively high percentage of common 


intigens among these plants. 
This that 
is antigenic and, with certain modifications in 


DISCUSSION. investigation has shown 
WSM\ 
technique, will 
rabbit to the 


The antibody response with this virus is not as 


stimulate antibody production in a 


same extent as barley stripe mosaic 
virus, 
good as when brome mosaic virus serves as the anti- 


respec tive 


of course, has to do with the nature of the 
their host 
plant tissue, and with the ease by which the virus can 


gen. 
viruses, with concentration in 
be separated from the host plant proteins. The over- 
all immunological response in a rabbit to injections 


of WSMV resembled that of 


both in the maximum 


{DE 


stripe mosaic 


titer, 


barley 


virus, antibody which 


ntiserum dilution endpoint from 3 experiments in 


same serum sample 


#130-WSMV" 26-Wheat” #122-Rate' 


+6-Wheat' 


(| ADE \T ADI Al ADE \l ADE 
12 128 
256 128 16 12 8 16 8 
»12 64 28 56 2? rf) ] 4s} 
12 64 64 64 64 64 
PA 64 
8 3] 16 64 8 64 
# 8 
8 8 8 } 8 4 
g <8 64 256 16 s2 


Sample, 7th week 


and from rate centrifugation with absorption before injection (3rd booster) 


(3122). 


Sample, 5th week of 3rd 


‘Rabbit immunized with WSMV from rate preparation absorbed prior to injection, Sample, 6th week. 
‘Numbers in parentheses refer to the purification steps described in Table 1 and in Materials and Methods 

















156 PHYTOPATHOLOGY 


ranged from 1:128 to 1:512 in the primary and in the 
booster injection series, and in the short period, in 
which the antibody titer remained at a maximum. 
This maximum peak remained for only 2-4 weeks. 
As mentioned in the previous article (6), this is in 
contrast to tobacco mosaic virus or southern bean 


mosaic 


virus, in which the antiserum cointained the 
maximum amount of antibody for 30-40 weeks after 
injection of the virus in an adjuvant. One major 


difference between WSMV and barley stripe mosaic 
virus was that a single injection of barley virus in 
adjuvant was sufficient to achieve the same result as 
at least 3 injections of WSMY. 

Mention has been made of the fact that successive 


varied considerably in virus 


batches of WSMY 
The 


endpoints as 


con- 
dilution 
unit of the 


tent. variation was seen in_ infectivity 


well as in the antigeni 


serological tests. In any one preparation of a purified 
immunizing antigen no attempt was made to measure 
the actual final vield of 
However the total of 
purified virus probably never exceeded 1 mg. This, 


rabbits. In 


weight of virus, since the 


virus was extremely small 


) 


in an adjuvant. was injected into 2 or 4 


view of the total amount of virus protein given to any 


one rabbit, the antibody response was surprisingly 
good. Aside from affecting the amount of virus in 


the antigen used for immunization, the variation in 


virus content of antigen preparations made it ex 


data from the 


Usually 


tremely difficult to compar 


serological 


tests In a conventional manner the antigenic 


unit is determined from a grid titration of antigen 
and serum, the weight of virus in the antigenic unit 
is calculated, and this weight is used as a constant 


in determining the antibody content of all homologous 


and heterologous sera The antigenic unit can be 


estimated with good accuracy when new antigens are 
prepared by using a serum previously standardized to 
(10) In the 
weight of virus in the 


could not be 


a weighed virus preparation present 


studies, the antigenic unit of 


anv one antigen estimated. because of 


small vields irom rate. equilibrium. Or electrophoresis 


preparations, or because of the presence of large 
amounts of plant antigens in clarified sap and in the 


Table 1 


serum dilution endpoints were measured by 


initial concentration procedure. In the anti- 
using a 
single optimum dilution of antigen determined by the 
standard procedure. In Table 
that any shift would be 
reacting 
Such 


in optimum ratios should take place between measure- 


grid titrations were 


made so observed in the 


and 


The greatest change 


optimum proportions of antigen anti- 


body. a shift was observed. 


ments of clarified sap and of initially concentrated 


antigens. Since rate and equilibrium treatments are 


purification, not 
he a 
these 


essentially concentration, techniques. 


there should not significant change in optimum 


ratios between intigens and a given serum 


unless there were experimental error in removing the 
respective from the density-gradient. 


Where no 


zone marker, the removal of 


zones 


sucTOSsSe 


virus was present, and consequently no 


ill the wheat component 
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equal to that associated with the virus was practically 
impossible. This may explain the rapid shift of opti- 
mum ratios of wheat antigens from rate and from 
equilibrium preparations, as seen with all 
Table 2. 

From the results obtained in this study, two WSMY 
preparations produced satisfactory antisera, 


sera in 


antigen 
These antigens were purified 1) by rate and equilib. 
rium density-gradient centrifugation and electrophore. 
sis, and 2) by rate centrifugation followed by absorp. 
tion with sera specific for healthy sap and for a puri- 
fied From the data of Table 2 it js 
evident that the electrophoresis antigen produced the 


wheat fraction. 


most specific antiserum. Rabbit 13 antiserum gave 
little cross-reaction to clarified wheat sap antigen, 


and, although this cross-reaction increased when the 
wheat antigens were purified and concentrated, the 
dilution endpoint with virus antigen re. 
to 32-fold greater than the reaction with 
the non-virus antigen. The serum of rabbit 130, 
immunized by injecting WSMV absorbed with healthy 


wheat antiserum, contained some non-virus antibody, 


antiserum 
mained 8- 


more than that from rabbit 13 but less than that from 

rabbit 19. This effect was probably due to the state 

of the antigen used for the injections. Even though 

the precipitate of aggregated wheat antigen and anti- 
y 


body 


natant fluid probably contained a large amount of the 


was removed by centrifugation, the clear super- 
unaggregated soluble complexes of this antigen-anti- 
body system as well as the virus. both of these being 
Since the 


required the least number of steps in purification, it 


antigenic. absorbed antigen preparation 
thereby left more virus available than did the electro- 
This 


preparing serum to be used in routine identification 


phoresis procedure. method was adopted for 
tests such as chloroplast agglutination and precipitin 
techniques. 

sera of a relatively high proportion of antibody spe- 
In dealing with viruses 


demonstrates the presence in all 


cific for a wheat fraction. 


that are relatively stable but in low concentration in 
the host plant tissue, it is important to consider the 
fraction of plant protein that remains in solution with 
the purified virus. This study has demonstrated con- 
clusively that a very antigenic wheat plant component 
cannot be separated from the virus even after electro- 
this 


ponent to the virus was very high in purified prepara- 


phoresis. Apparently, the proportion of com- 


tions. The preparation of a serum specific for the 
wheat plant is not a sufficient control for 
serum 


complete 
this 
spec iftc 


study. Included as a control must be a 


for the fraction of the wheat plant that is at 
the same depth as the virus in density gradient 
columns. 
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HOT-WATER TREATMENT OF LAMBERT CHERRY BUDSTICKS 
INFECTED WITH NECROTIC RUSTY MOTTLE VIRUS! 


George Nyland? 


SUMMARY 


Budsticks from sweet cherry (variety Lambert) 
infected with necrotic rusty mottle virus were 
treated in a hot water bath at 50°C for 10, 13, 
and 15 minutes, and at 52°C for 5. 8 and 10 
minutes. Virus inactivation occurred in all treat- 
ments. Seven of 10 Lambert trees that received 
buds treated at 50°C for 15 minutes and at 52°C 


for 10 minutes survived at least 2 years. Five of 
the 7 were still symptomless at that time. Inocu- 
lation bud shields were alive in 3 of the 5 trees. 
Treatments at 50°C for 10 and 13 minutes and at 
52°C for 5 minutes were about 50% effective in 


inactivating the virus. 





Thermal inactivation “in vivo” has been accom- 
plished with several stone fruit viruses (1, 2, 3, 4). 
It was thought that this method might be used to 
separate certain viruses from a mixture when other 
methods of separation could not be applied. During 
the course of such investigations, Lambert cherry 
infected with necrotic rusty mottle virus was sub- 
jected to various treatments in a hot water bath. This 
paper deals with that part of the larger investigation. 

The culture used contained stone fruit ringspot 
virus along with necrotic rusty mottle virus. Recent 
bud inoculations with this mixed culture resulted in 
100° transmission of both viruses to Lambert trees. 
Past failures to obtain a similar high rate of infection 
with some cultures seemed to be associated with early 
death of inoculation buds, presumably from ringspot 
shock reaction. If the inoculation tissue lived at least 
| month, necrotic rusty mottle was transmitted. Dur- 
ing 9 years of investigating different phases of this 
disease. transmission has been consistent and uni- 
formly high. 

Metuops.—Current-season budsticks were selected 
from Lambert trees showing severe symptoms of 
necrotic rusty mottle. Bark on yearling and older 
wood showed typical discrete blisters and more gen- 
eral necrosis. Leaf symptoms when the experiment 
Was initiated were mild, but present on all sticks 
selected. Five sticks. each containing 5 buds, were 
used for each treatment. Budsticks were immersed 


rt Accepted for publication 
_” Associate Professor of Plant Pathology, University of 
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in a hot-water bath at 50°C for 10, 13. and 15 minutes, 
and at 52°C for 5, 8, and 10 minutes. Temperature 
was controlled to within 0.1°C. A_ cold-water post- 
treatment dip reduced stick temperatures rapidly. To 
check bud survival, 4 buds from each stick were 
immediately inserted in a line in convenient-sized 
branches of vigorously growing trees of the sweeet 
cherry variety Van. To test virus inactivation, the 
remaining bud from each stick was inserted singly in 
Lambert trees growing in a nursery row. These trees 
were later lifted in the usual way and replanted at a 
spacing of 126 ft. 

Resutts.—Survival of treated buds or bark shields 
was essential to determine virus inactivation, since 
some tissue union is necessary to obtain transmission. 
Survival was excellent after treatments of 50°C for 
10 or 13 minutes and 52°C for 5 minutes: 59 of 60 
buds or shields put in Van were alive after 6 weeks. 
Of the 14 live Lambert test trees in this group, 7 had 
not developed symptoms 2 years after treatment. In 
1 of these 7 trees, there was live tissue of the inocula- 
tion buds or shields 8 months after treatment. Thir- 
teen of 15 inoculation buds placed in Lambert trees 
survived at least 6 weeks after treatment. Data for 
all treatments are shown in Table 1. 

Survival was considerably lower in buds and shields 
treated at 50°C for 15 minutes and 52°C for 8 and 
10 minutes. None heated at 52°C for 8 minutes sur- 
vived even 6 weeks in Lambert, although about half 
survived at least 1 year in Van shoots. Eleven of 15 
Lambert trees each inoculated with a treated bud 
survived at least 2 years. Eight of these trees had 
not shown symptoms of necrotic rusty mottle during 
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Evidence of Seed 4ngular Leaf 
Spot of Bean. S. H. Orozco-Sarria, AND C. CARDONA- 


leaf (Phaseolus 


caused by Isariopsis griseola Sacc., has 


Transmission of 


Arvarez.! Angular spot of bean 
pulgaris ER 
long been known as a foliage disease. Cardona-Alva- 


rez and Walker.: lots of 


diseased plants, concluded that the fungus was not 


using various seed from 
carried in or on the seed. There are no other reports 
on this aspect of the disease. A recent chance obser- 
vation in Colombia indicated that /. griseola was pos- 
sibly transmitted on the seed, 

In all tests the 
mersing it briefly 


chloride 


seed was surface-sterilized by im- 


in alcohol, soaking it 3-5 minutes 
in mereurk (1:1000). 


it 5 times in sterile distilled water. 


and finally washing 


Seed about 1 month old from breeding line 143 
was separated into 2 groups: 1) apparently healthy 


seed. and 2) seed showing reddish-brown discoloration 
of the coat. 
of 5 seeds from each lot 
tively, PDA 
plates. or Petri dishes containing moist filter 
and incubated at 24°C. By the 3rd day some of the 
discolored light- to dark-gray 
At 5 days. 50° 


} subgroups showed the fungal growth, 


After being surface-sterilized, subgroups 


were transferred to. respec- 


(potato-dextrose agar) plates. water-agat 


paper, 


seed showed a fungal 


growth on the hilum. ot the discolored 


seed in all 


whereas none was evident on the healthy seeds. Simi- 


lar tests with several other lines and varieties gave 


negative results. The fungus on the seeds of line 143 


identified as /. griseola. Its 


was pathogenicity was 
proved by inoculating several bean varieties. 
Discolored seed of line 143 was stored at room 


» 


temperature (22°C) and sampled every 3 months for 


presence of the fungus. The seed was surface-sterilized 


after storage and transferred to PDA or placed di 
rectly in Petri dishes containing moist filter paper. 
The percentage of survival of the fungus in the seed 
declined in storage. from 50° at 1 month to 10 at 


9 months. No survival was observed at 12 months. 
infection in 
t-month-old 


surface-sterilized dis- 


To evaluate the importance of seed 


disease development in the field, 3 seed 


lots of line 143 were used: 1) 


colored seed, 2) healthy seed sprayed with a spore 


allowed to dry. and 


The 
flats in 


and 
healthy 


suspension of J. griseola 


3) surface-sterilized seed. seed was 


planted in sterilized soil in’ sterilized indi- 


vidual moist chambers at 20-24°C. and watered daily. 


The first symptoms of angular leaf spot were observed 


13 days after planting: typical disease lesions were 


noted on the cotyledonary leaves in lots 1 and 2, but 


> 


no symptoms were seen In lot 3. These observations 


clearly show that fungus in or on the seed could be 


Agronomist and Director, respectively, Bean Improve 


ment Program, Colombian Ministry of Agriculture, Medel] 
lin, ( olombia 

* Cardona-Alvarez, C.. and J. C. Walker. 1956. Angular 
leaf spot of bean. Phytopathology 1%: 610-615 


a source of primary infection. Infection of the cotyle- 
donary leaves was also obtained on plants from sur- 
face-sterilized discolored seed of line 143 that had 
been stored for 6 and 9 months. 

Growth of the fungus on surface-sterilized seed in 
agar proves that the pathogen is borne in or under 
the seed coat or the hilum. The disease lesions noted 
on the cotyledonary leaves of seedlings from surface- 
sterilized healthy seed that was sprayed with a spore 
suspension of J. griseola indicate that spores on the 
seed coat may be a source of primary inoculum. No 
reason is apparent why the pathogen is seed-trans- 
mitted by line 143 but not by other lines or varieties. 

Survival of the fungus for 9 months on plant debris 
or seed left in the field after harvest is probably more 
important than survival in stored seed as a source of 
Colombia (tropical or similar 


primary inoculum in 


regions). Colombian soils, unlike soils in other parts 
of the world, are not 
cold 
there is 


of I. 


important. 


subjected to extremes of heat 


and between bean crops. Therefore, in areas 


where limited survival in the soil, trans- 


griseola through stored seed may be 


relatively “Tulio 
Experiment Station, Medellin, Colombia. 


mission 


Ospina” Agricultural 


Locus for Compatibility in Tricho- 
metasphaeria turcica.t R. R. Nevson.? Northern leaf 
blight of corn, caused by Helminthosporium turcicum 
corn- 


{ Major Gene 


Pass.. occurs in many of the world’s major 


In certain years the disease is destruc- 
tive in the Belt 
Inheritance of resistance. studied extensively, is con- 


growing areas. 
Corn and the Southeastern states. 
trolled by many genes and inherited as a quantitative 
character... It has been recognized that a more effec- 
tive breeding program could be achieved if the genetic 
behavior and variability of the pathogen were known. 
The cultural and pathogenic variability of the conidial 
stage has been investigated.* The ascigerous stage of 
described® as Trichometa- 
Luttrell, 
investigations on the geneti 


Luttrell® obtained mature perithecia of 


the fungus was recently 


sphaeria turcica (Pass.) thus making 


sible 


the pathogen. 


pos- 


basic behavior of 


T. turcica by pairing compatible conidial isolates, and 


concluded that the fungus is heterothallic. Production 


of perithecia was usually sparse and _ inconsistent. 


Cooperative investigations of the Crops Research Divi- 
sion, ARS, U. S. Department of Agriculture, and the North 
Carolina Agricultural Experiment Station; published with 
the approval of the Director of Research as Paper No. 943 
of the Journal Series. 

* Pathologist, Crops Research Division, 
partment of Agriculture 

Jenkins, M. T., and Alice L. Robert. 1952. 
of resistance to the leaf blight of corn caused by 
thosporium turcicum. Agron. J. 44: 136-140. 

‘Robert, Alice L. 1952. Cultural and pathogenic varia- 
bility in single-conidial and hyphal-tip isolates of Helmin- 
thosporium turcicum Pass. U. S. Dept. Agr. Tech. Bull. 
1058. 18 p. 

* Luttrell, E. S. 
sportum turcicum. 


ARS, U. S. De- 


Inheritance 
Helmin- 


1958. The perfect stage of Helmintho- 
Phytopathology 48: 281-287 
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Results were best with small pieces of mycelium of 
compatible isolates on opposite sides of sterilized 
barley straw partially embedded in Sachs’ agar in 
Petri dishes. 

The present paper describes materials and_tech- 
niques that have given abundant and consistent peri- 
thecial production, and presents evidence on the 
inheritance of compatibility factors. Perithecia were 
produced initially in matings of isolates 1170 and 
1171, obtained from Luttrell, and were produced 
simultaneously in matings of 2 cultures of H. turcicum 
isolated from corn in western North Carolina. Also 
used were 1 culture from the Centraalbureau voor 
Schimmelcultures, Baarn, Holland, and 32 monoco- 
nidial isolates from naturally diseased corn leaves: 
15 from North Carolina from Vir- 
ginia, and | each from South Carolina, Florida, 
Mississippi, Kentucky. Missouri, Minnesota, lowa, and 


Wisconsin. 


from Georgia, 


Perithecial production was abundant and consistent 


with the following technique: Barley grains, sterilized 


about 2 hours at 180°F dry heat in an oven, were 


partially embedded in Sachs’ agar plus 20 g dextrose 
and 10 g cellulose gum per liter of agar. Isolates 


were mated by placing small agar blocks of mycelium 
on opposite sides of the barley grains. All matings 
were incubated continuously at 75°F. [Immature peri- 
thecia appeared in 6-7 days, and mature ascospores 
were formed in about 20 days. Perithecia were usually 
abundant on the exposed portion of barley seed. 

Results were also satisfactory with barley grains 
sterilized by autoc laving or with propylene oxide. 
Perithecia also developed on sections of sterile corn 
leaves on the medium, but they were frequently fewer 
than on barley grains. and seldom yielded as many 
ascospores, 

The 33 monoconidial isolates, mated to tester lines, 


were found to belong to 1 of 2 compatibility groups, 


here designated A and a: 20 in group A and 13 in 
group a. Respective grouping was 8 and 7 for the 


North Carolina isolates and 4 and 3 for the Georgia 
isolates. Both mating types are present in a single 


area: both were obtained in corn fields less than 1 


mile apart in western North Carolina. 

The compatibility of monoascosporic isolates from 
conidial and ascosporic matings was studied. Of 218 
isolates obtained from 5 different conidial matings, 
112 belonged to A and 160 to a 


found for 210 monoascosporic isolates obtained from 


The same ratio was 
6 different ascosporic matings: 108 in A and 102 in a. 
Segregation of ascosporic isolates obtained from all 
conidial and ascosporic crosses totaled 220 A and 
208 a. The number of ascospores isolated from any 
single cross ranged from 8 to 92. The segregation of 
isolates from any cross never deviated appreciably 
from the 1:1 ratio. 
These results indicate that 7. turcica comprises 

compatibility groups and the compatibility reaction Is 
controlled by a single major gene locus. Apperent 


differences in degree of compatibility between isolates 
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have been observed, similar to those reported by Lut. 
trell.© However, the differences were frequently mini. 
mized when suitable tested strains and the proper 
medium were used. 

Certain reactions indicate that the sexual process 
is controlled by a number of gene loci. Six ascosporic 
isolates produced fertile crosses with tester strains of 
both compatibility groups, suggesting the presence of 
secondary genes or multiple alleles at the compati- 
bility locus. Two isolates produced a few perithecia 
when selfed. Studies are in progress with these and 
other variants.—North Carolina State College, Ra. 
leigh. 

1 Leafspot of St. Augustine Grass Caused by Cerco. 
spora fusimaculans.' T. E. FreemMaAn.? In the early 
spring of 1957 St. Augustine grass (Stenotaphrum 
(Walt.) Kuntze) was found affected 
by a leafspotting disease unlike diseases common on 
this grass in Florida. The disorder was initially found 


secundatum 


in the Gainesville area; however. continued observa- 
tion throughout the summer revealed that it was wide. 
spread over the entire State. In addition, Luttrell? 
found apparently the same disease as far north as 
Grifin, Georgia. In many of the cases observed, 
damage caused by the leafspot was severe enough to 
concern those interested in propagating St. Augustine 
grass, and a study seemed desirable. 
The symptoms consist of dark brown to purple 
oblong spots on the sheath and leaf blades. Young 
spots are uniformly colored, but tend to develop a 
tan center as the disease develops (Fig. 1). Lesions 
are usually distinct, but some coalescence may _ be 
noted in severe cases. Spots are 1-30.5-1 mm in 
diameter. Severely affected leaves become chlorotic 
and eventually die, leading to the gross symptom of 
an over-all thin turf. At certain stages these leaf- 
spots slightly resemble those of the commonly occur- 
ring gray leafspot disease of St. Augustine grass 
caused by Piricularia grisea (Cke.) Sacc. However, 
close examination shows that the two leafspots are 
dissimilar in shape. size, and color. Those caused by 
P. grisea are usually larger, more oval, and lighter 
brown than those of the disease reported herein. The 
casual observer has unknowingly confused the two 
entirely different diseases. In fact. packet F43660 in 
the Florida Agricultural Experiment Station Herbar- 
ium, labeled as containing St. Augustine grass affected 
by P. grisea, actually contained this grass affected by 
the disease reported herein. This mislabeled material 
was collected in Gainesville in November, 1952. 
Microscopic examination of the leafspots revealed 
that a species of Cercospora was consistently associ- 
ated with the disease. During moist weather, sporula- 
tion of this fungus was so abundant that the center of 
the spots appeared to have a whitish sheen. To deter- 


Florida Agricultural Experiment Station Journal Series, 
No. 766. 

Assistant Plant Pathologist. Department of Plant Pa- 
thology, Florida Agricultural Experiment Station, Gaines- 
ville. 

Personal correspondence dated August 13, 1957. 
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Fic. 1. Leafspot of St. Augustine grass caused by Cerco- 
spora fusimaculans Atk. 


mine whether or not the Cercospora sp. was the causal 
organism of this disease, isolation and inoculation 
studies were carried out. 

Numerous isolations from diseased material fre- 
quently yielded a Cercospora sp. The fungus grew 
slowly on Difco potato-dextrose agar fortified with 
0.5% yeast extract; however, isolates sporulated fre- 
quently, though inconsistently. Spores produced by 
the isolates closely resembled those produced on the 
host. When St. Augustine grass was inoculated with 
conidial suspensions of the Cercospora sp.. leafspots 
typical of those noted in the field developed within 
10-14 days. Inoculations carried out with conidial 
suspensions both from sporulating pure cultures and 
from naturally diseased material resulted in leaf- 
spots; inoculations with suspensions containing only 
mycelial fragments did not. The Cercospora was 
readily isolated from leafspots produced by artificial 
inoculations. These isolation and inoculation data 
indicate that the Cercospora sp. is the causal agent of 
the disease studied. 

A check of the literature revealed only one report 
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of a Cercospora sp. on St. Augustine grass. Ogilvie,* 
working in Bermuda, briefly reported in 1923 that 
S. secundatum was attacked by a fungus of the genus 
Cercospora, which caused it to die in circular patches. 
He said the grass often was only slightly attacked. 
Only in shady situations did the fungus appear to do 
much harm. He also reported that the spores are 
produced on dark, linear areas of the leaves. In 1947 
Waterston® included the Cercospora reported by Ogil- 
vie in a check list of the fungi of Bermuda; however, 
neither Waterston nor Ogilvie gave a specific name. 
Chupp* did not mention Cercospora on S. secunda- 
tum. Since Ogilvie’s report was only a brief note, 
with no description of the causal fungus and only a 
superficial description of the symptoms of the disease, 
it is impossible to say whether or not it is the same 
as the disease reported in this article. 

The Cercospora sp. causing this leafspot of S. 
secundatum can be described as follows: Sporulation 
amphigenous, but more profuse on the upper surface; 
stroma small, usually filling the stomatal opening; 
fascicles rarely dense; conidiophores brown, slightly 
clavate, irregular near the conic tip, spore scar dis- 
tinct. 0-2 septate, 20-43*3-4 yp: 
subhyaline, cylindric to slightly obclavate, straight to 


conidia hyaline to 


variously curved, sometimes catenulate, indistinctly 
2-7 septate, base obconically truncate, tip usually 
blunt, 33-60*1.8-3 yp. With only minor exceptions, 
the characteristics of this Cercospora fall within those 
given by Chupp® for Cercospora fusimaculans Atk. 
Material collected in the Gainesville area was sub- 
mitted to Chupp.’? who agreed that this fungus fits the 
description of C. fusimaculans. Therefore, C. fusi- 
maculans is considered to be the causal organism of 
this leafspot disease of St. Augustine grass. As far as 
the author can determine, this constitutes the first 
definite report of this species of Cercospora on a 
member of the genus Stenotaphrum. 

{ specimen has been deposited in the Florida Agri- 
cultural Experiment Station Herbarium (F46494). 
Department of Plant Pathology, Florida Agricultural 
Experiment Station, Gainesville. 


‘Ogilvie, L. 1923. Preliminary report of the plant 
pathologist for the period September 27th to December 31, 
1923. Repts. Board and Dept. of Agr. Bermuda 1923. 
p. 24-34. 

Waterston, J. M. 1947. The fungi of Bermuda. Dept. 
Agr. Bermuda Bull. No. 23. p. 238. 

*“Chupp, C. 1953. A monograph of the fungus genus 
Cercospora. Ithaca, New York. 667 p. 

Thanks are extended to Dr. Charles Chupp for verify- 
ing the identity of the fungus. 
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REPORT OF THE 50TH MEETING OF THE 


The American Phytopat! cal Societv held its Golden 
Anniversary meeting in col tion with the meeting of 
the American Institute of B Sciences, on the cam 
pus of the Universit of ti ina, at Bloomington, on 
August 25 through 28 I! \ttendam ot Society mem- 
bers, estimated at about 1200, w the largest ever! cathered 
at an annual meeting The program consisted of 9 sym 
posia on viruses, Tungicid pathogenicity of Ttungi, para 
sitism, soil microbiolo ind epidemiolog including 
speakers from variot t f the world 6 major 
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addresses (including the keynote address for the 


A.LBS, 


meetings) dealing with historical aspects of plant patho}. 
ogy, and 60 papers on original research. 

Many elaborate and instructive exhibits were set up by 
the Society, individual institutions, and research organiza. 
tions to celebrate the 50th birthday of the Society and 59 
years’ development of plant pathology. 

The Council met on August 24 and 28, and, for this 
year only, a single general business meeting of the Society 
was held, on August 28, to conduct necessary business, _ 

PHYTOPATHOLOGICAL SOCIETY 
959 
Editors: 

Meruin W. ALLEN (expires Dec. 31, 1959) 

KENNETH F, Baker (expires Dec. 31, 1960) 

Greorce W. BrRueHL (expires Dec. 31, 1961) 

E. C. CALAvAN (expires Dec. 31, 1961) 

Carro_it E. Cox (expires Dec. 31, 1959) 

STEPHEN DIACHUN (expires Dec. 31, 1960) 

CHARLES L. Fercus (expires Dec. 31, 1960) 

Rospert W. FULTON (expires Dee. 31, 1961) 

Max W. Garpner (expires Dec. 31, 1961) 

Davip Gorr.ies (expires Dec. 31, 1960) 

Marr D. Simons (expires Dec. 31, 1960) 

Witson L. Smirn, Jr. (expires Dec. 31, 1959) 

Russect B. STEVENS (expires Dec. 31, 1959) 

Harry E. WHEELER (expires Dec. 31, 1959) 

Epwin B. WILLIAMS (expires Dec. 31, 1961) 


Standing Committees: 


Extension ARDEN SHERF, Chairman: Gorpon BRANDES, 


H. J. O’Remrty, Harctan Smwitn, M. C. SHURTLEFF, 
Fart Wane, J. C. Weis, E. G. SHARVELLE 
Finances and Investments: A. W. Dimock (ex officio) 


Ricw, R. H. Wettman 
STEVENSON, Chairman; 


M. F. Bar. 


\. E. Dimonp, Savi 
\. 


VIARAMOROSCH., 


Chairman: 
History of Plant Pathology: J. 

J. Wavter Henprix, Kari 

RI M. W. Garpner 
International Cooperation Pr. bs 


~ 


WELLMAN, Chairman; 


FE. C. STaAKMAN, A. A. Brrancourt, CarLtos Garces-O., 
I. A. S. Gipson, Joun Graincer, J. G. Harrar, Lee 
Linc, J. A. B. Notta, Paut Neercaarp, F. T, Or111o, 
J. W. Oswarp, H. A. Ropenuiser, Luts Sequeira, A, J. 
SKoLKO, J. A. Stevenson, CC, S. VENKATA Ram, 
Maurice F. Wetsnu, N. H. Waite, CHARALAMBOS 
ZAMBETTAKIS 

Phytopathological Classics L. C€. Knorr, Chairman; 
J. C. Wacker, E. E. Witson (ex officio), Ropert §, 
DICKEY . 

Phytopathological Monographs: G. C. Kent, Chairman; 
A. C. Ke~MAN, SetuH Locke 

Phytopathological News Page: K. W. KrettLtow, Chair- 


man; Spencer H. Davis, D. E. EvLuis, Suit GranaM, 
E. J. Hawn, L. O. Weaver, Roy Witcoxson 


Phytopathological Reviews: Russett B. Stevens, Chair- 


man; J. G. Horsrauy, J. R. Suay, W. H. Sitr, Jr. 

Placement: W. E. Coorer, Chairman; Earte Hanson, 
Georce Nytanp, H. Rex THOMAS 

Public Relations P. R. Mitrter, Chairman: Joun B. 
Harry, E. B. Haypen, Patt Horrman, T. H. Kune, 
Joun L. Wernine, G. A. Zentmyer, C. E. Horner 

Regulatory Work and Foreign Plant Diseases G. i 
Stout, Chairman: E. C. Briopcéert, J. G. DicKson, 
E. G. Rex. W. C. Snyper. Geratp Tuorne, W. H. 
WHeevcer, R. P. Waite 

Seed and Plant Material Certification Wayne Bever, 
Chairman: D. J. Haceporn, Joun Harpison, W. C. 
ScuHnaTHorst, W. H. Wueerer. C. M. Leacu, James 


H. KINGSOLVER 


TAMMEN, 
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Special Committees: 

Fungicide Colloquium: L. G. Utter, Chairman; D. F. 
Crossan, W. A. Kreutzer, Curt Lepen, J. E 
MircHeLt, JoHN Rowe rt, D. L. Sropparp 

Industrial Relations: E. F. FetcutmMei, Chairman; 
4. B. Groves, Paut Horrman, C. J. Krister, Greorce 
L. McNews N. C. Tuornton, J. S. Trop, R. H. Wewt 
man, Roy A. Younc, S. G. Younxin, L. G. Urrer 

4dvisory Committee on Nematology: J. N. Sasser, Chair- 
man: HaroLtp Jensen, M. B. Linrorp, W. F. Mat, 
W. J. Martin, D. J. Rasxt 

Membership: S. E. A. MecCattan, Chairman; G. W. 
BruruL, D. F. Crossan, A. W. Dimock (ex officio), 
Frep Frosueisern, W. J. Hooker, D. H. PAtmirer, 
D. A. Roperts, J. R. SuHay, P. M. Simmonps, E. B. 
Smaciey, J. B. Sincram, J. E. THomas, N. N. Win- 
STEAD 

Teaching of Plant Pathology: ARTHUR KeLMAN, Chair- 
man: G. W. BootHroyp, J. H. Owen, THOMAS SpROs- 
ron, J. W. Heupercer, J. P. Furton, I. W. Deep, 
R. B. Stevens, J. E. MitcHecr 

Utilization of Plant Pathologists and Facilities in Na- 
tional Emergencies: H. H. THornperry, Chairman; 
A. L. Anpersen, H. T. Coox, M. F. Kernxamp, C. H. 
Kincsotver, J. G. Leacn, C. L. Leresvrr, H. Rex 
THOMAS 

Virus Type Culture Collection: H. H. McKinney, Chair- 
man: R. W. Furton, M. K. Brakxke. T. J. Grant, 
ELLEN Moorweap 


Reports oF Orricers, Com 


Report of the Secretary. The Council has adopted 
the practice of reporting the membership as of the last 
day of the year preceding the annual meeting. This will 
give a full account of membership and allow for annual 
comparisons on a definite date. 

As of December 31, 1957, the American Phytopathologi 
cal Society had 1901 members. New member applications, 
166: regular, 52; student, 114; life members, 100. Since 
our preceding meeting the following members have died: 
S. L. Hopperstead, Jacob Peleg, Raymond F. Poole, John 
W. Roberts, A. B. Stout, Sam F. Trelease, Mary G. Van 
Meter 

Wa. B. Hewitt 

Report of the Treasurer and of the Business 
Manager of Phytopathology. The following report of 
Seward and Monde, Certified Public Accountants, New 
Haven, Conn., is given in lieu of the report of the retiring 
Treasurer and Business Manager: 

Dr. Paul R. Miller, President 
The American Phytopathological Society 
Beltsville, Maryland 

We have examined the Statement of Cash Receipts and 
Disbursements (Treasurer's Account) of The American 
Phytopathological Society for the fiscal year ended June 
30, 1958. Our examination was made in accordance with 
generally accepted auditing standards and accordingly in 
cluded such tests of the accounting records and such other 
auditing procedures as we considered necessary in the 
circumstances, 

A schedule of the invested funds of the sogiety is tur 
nished as part of this report. 

In our opinion, the accompanying Statement of Cash 
Receipts and Disbursements (Treasurer's Account) pre- 
sents fairly the results of operations on a cash basis of The 
American Phytopathological Society for the fiscal year 
ended June 30, 1958. 

s Seward and Monde 


Certified Public Accountants 


New Haven, Connecticut 
August 6, 1958 
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Temporary Committees: 


Advisory Committee on Collecting and Disseminating 
Vew Fungicide Data: L. G. Urrer, Chairman; J. W. 
Hevupercer, A. B. Groves, P. R. Mitter, R. H. Wett- 
MAN 


{dvisory Committee on Integration of Research on Soil- 
Borne Pathogens: W. C. Snyper, Chairman; L. F. 
JOHNSON, L. W. Koc H, P M. SIMMONDS, W. D. Mc- 
CLELLAN 

Advisory Committee on Agricultural Meteorology: PAu 
Wacconer, Chairman; S. M. Papy, J. R. WALttn, 
R. A. Hyre, R. V. Beca, E. P. Van Arsper, L. H. 
PERSON 

Fungicide Advisory Committee: S. E. A. McCattian, 
Chairman; A. B. Groves, Joun B. Harry, Frank L, 
Howarp, J. R. Krennorz, W. D. McCieccan, Carr R. 
TANNER 

Special Committee for Services to Manufacturing and 
Editing of Phytopathology: GLENN S. Pounp, Chair- 
man; A. W. Dimockx, Hecen Hart, A. Frank Ross, 
E. E. Witson 

Special Committee to Study the Possibility of Establish- 
ing a Center for the Maintenance, Distribution, and 
Study of Fungi and Other Microorganisms: W. C. 
Snyper, Chairman; Leytanp Jounson, H. H. Mce- 
Kinney, J. W. GerpeEMANN 


MITTEES, AND REPRESENTATIVES 


THE AMERICAN PHYTOPATHOLOGICAL SOCIETY 

STATEMENT OF CASH RECEIPTS 

AND DISBURSEMENTS 
(Treasurer’s Account) 
Fiscal year ended June 30, 1958 
Rec eipts 

Membership dues $ 7,175.00 
Sale of Fungicide Data Summaries 119.00 
Contributions from industry sup 


porting 50th Anniversary 8,525.00 
National Science Foundation 

Grant G-4605, supporting 

50th-Anniversary volume 13,000.00 
Advance sales of 50th-Anni 

versary volume 5.057.10 

lotal $33.876.10 
Dishur sements 

Office of President $ 98.60 
Office of Secretary 1,253.94 
Office of Treasurer 158.74 
Annual meeting 

expenses 1,111.29 


Fungicide data 

summaries 41.71 
lransfer of balance of 

fungicide data summary 

account to Dr. A. B. 


(C,roves 960.89 
Public Relations Com 

mittee expense 240.00 
Fiftieth-Anniversary 

Committee expense 95.76 


Re presentative to lowa 

State College 

Centennial 39.20 
Fiftieth-Anniversary 

volume expense 

(applicable against 

NSF Grant G-4605) 562.21 
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Fiftieth-Anniversary 
symposium expense 
(applicable against 
Rockefeller Founda 
tion Grant) 

Production of Fiftiet! 
Anniversary 
picture 


motion 


Brochure and mono 
graph expense 
Dues——American Insti 
tute of Biological 
sciences two yea! 
Contribution Joint 
Committee on Grass 
lands Farming 
Refunds 
Excess of receipts over ais 
bursements 
Cash balance, July 1, 195 


Cash balance, 
forwarded 


PUBLIK 
Re eipts 


Subscriptions 
Advertisements 
Sales of back issues 
Reprints and excess 
Sustaining associate 
Income tax refund 
Interest and dividends on 
ments 
Sale of 


Telegraph Co. right 
I 


ATION OF JOl 


Total 
Disbursements 
Printing and distribu 
tion of Puytora 
rHOLOCY 
Cost of reprints 
Office of business 
manager 
Office of editor-in-chief 
Office of advertising 
manager 
Cost of new 
Collector of Inter 
nal Revenue 
Refunds 


investment 


Excess of receipts over 
bursements 
Cash balance, July 1, 195 


Cash balance, June 30, 195 


lotal cash balance, June 30 


SINKING 


Bonds 
$2,500 


Series “J” 


425 United States Savin 


series I 

Stock 
80 shs. 
7 shs. Family Finance 
by gift: 
57 shs. Johns-Manville 
60 shs. 
22 shs. 


June 40. 1958 


RNAI 


illustrat 


195 


United States Say 


American Cyana 


nominal value) 
Corp 
Standard Oil Co 


Westinghouse Electr 


PHY TOPATHOLOCY 


$14,680.52 


19 195 8 


11,277.77 


$30,473 


$23,123.96 
2,716.64 

1,142.28 

ions 1.276.45 
rshiy 1,300.00 
1 247.47 


American Telephone 


FUND 


PHY TOPATHOLOG 


y 


~ 656.27 


4 
= 


Cr 2.160.47 


ory 1cquired 


of Omo 


7.00 
1.946.907 
2,018.65 
ic Co 849.08 
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{ccounts 
Northwestern Federal Savings and Loan 


Savings 


Association 2,000.00 
New Haven Savings Bank 216.55 


Total $11,312.15 
*$400 United States Savings Bonds Series “F” matured 


in 1956 and have not been redeemed. 


LYMAN MEMORIAL FUND 
Stock 
35 shs Westinghouse Electric Co $ 1,350.8] 
22 shs (American Telephone and Telegraph 
Co. 3,282.15 
lotal $ 4,632.96 


PHY TOPATHOLOGY 
Stock 
14 shs. 
Savings 
Arlington and Fairfax Savings and Loan 
Association 
Prudential Building Association 
Arundel Federal Savings and Loan Association 
Southern Federal Savings and Loan Association 


CONTINGENCY FUND 


Johns-Manville Corp. $ 
{ccounts: 


166.00 


7,872.95 
6.819.55 
9,077.8] 
9.695.483 


Decatur Federal Savings and Loan Association 8561.85 
Fidelity Federal Savings and Loan Association 7.997.43 
Southwest Savings and Loan Association 7,983.32 
Lawn Savings and Loan Association 8,000.00 


otal $66,474.34 
FIFTIETH 

{ecount: 

Standard Federal Savings and Loan Association 


ANNIVERSARY FUND 
Savings 
$ 9,637.64 
Total of all invested funds $92,057.09 

Report of the Auditing Committee. The Auditing 
Committee accepts the audit report of the accounts of the 
American Phytopathological Society and of Phytopathology 


for the fiscal year 1957-58 as submitted by Seward and 
Monde, Certified Public Accountants, New Haven, Conn., 
on August 6, 1958. 

Patt E. WaAcconer 

P. M. MILvLer 


\{. E. Dimonp 


Report of the Editor-in-Chief. On December 31, 
1957, after 3 years of distinguished service to the Society, 
Dr. A. Frank Ross retired as Editor-in-Chief. With his 
help and guidance the new Editor-in-Chief was initiated 
into the job, and the files were transferred from New York 
to California without a hitch. In a departure from past 
practice, a professional editor was hired on a_ part-time 
basis. We were fortunate in obtaining Mr. Kelvin Deming, 
University of California editor stationed at Davis. His 
outstanding abilities and the help of an efficient secretary 
have lightened the task of the Editor-in-Chief. 

In his 1957 report, Dr. Ross could not include material 
published in the November and December issues of Volume 
17. These issues contained 25 technical articles, 2 obitu- 
aries, 4 Phytopathological Notes, 4 book listings, 1% 
pages of news, 84 pages of advertising, and 22 pages of 
index (including a brief list of errata). During the last 5 
months of 1957, 4 articles and 2 Phytopathological Notes 
were rejected or withdrawn. 

It is estimated that Volume 48 will contain 710 pages. 
(At the time this report is being written (July 1-10), 6 
issues have been published, the July issue is in the page- 
proof stage, and the dummy of the August issue has been 
sent to the printer. The first six issues contain 67 technical 
articles (312 pages), 9 Phytopathological Notes (10 pages), 
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60 abstracts of Divisional meetings (11 pages), the report 
of the 49th annual meeting (11 pages), 1 obituary (1 
page), and 8 book listings (1% pages). During the first 
six months of 1958, 108 manuscripts (1457 typewritten 
yages) were received, During this time, 4 technical arti- 
cles, and 4 Phytopathological Notes were rejected or with- 
drawn. 

4 72-page Directory, distributed with the May issue of 
Phytopathology, lists the names, addresses, and fields of 
interest of the 1902 members of the Society. Dr. S. E. A. 
McCallan did a splendid job of assembling the material, 
compiling the information for the tables and geographical 
index, and writing the introduction. Only the editing and 
preparation of the manuscript for the printer were done in 
this office. 

Processing an article in Phytopathology can be divided 
into two phases: 1) preparation for printing, and 2) print- 
ing. When a manuscript is received it is recorded and 
sent to a reviewer who is familiar with the subject matter. 
The reviewer reads the manuscript, paying particular atten- 
tion to the experimental methods and results, and to the 
manner in which the author has presented the data and 
arrived at the conclusions. He verifies the literature cita- 
tions. He prepares a report recommending acceptance or 
rejection. If the article is acceptable, he suggests any 
changes he considers necessary. The manuscript is sent 
back to the editorial office, where it is examined for 


clarity, sentence structure, grammar, quality of illustra- 
tions, and arrangement of tabular material. The manu- 


script, together with the report of the reviewer and_ the 
report of the Editor-in-Chief, is then returned to the 
author. When the author has made the necessary changes 
and returned the manuscript, it is accepted for publication. 
This is the end of the first phase. The second phase begins 
when the manuscript is marked for the typesetter and sent 
to the printer. The printer returns galley proof, which is 
sent to the author for proofing. The next step is the 
preparation of a dummy from the galley proof. This 
dummy guides the printer in making up the issue. Before 
final printing, however, page-proof of the issue is furnished 
the editorial office for final proofing. 

During the first four months of 1958, the average time 
required for the first phase of handling manuscripts (re- 
ceipt to acceptance) was 58 days: 23 days for reviewing, 
6 days for editing, and 29 days for revising. The time 
required for the second phase (acceptance to publication) 
averaged 160 days: 50 days for typesetting, 12 days for 
authors to proof galleys, 29 days for make-up, 29 days for 
printing page-proof, and 36 days for final printing. Spot 
checks of the time between acceptance and publication in 
other years gives an average of 151 days. The 9-day differ- 
ence reflects a gteater distance than in former 
between the editorial office and the printer and 
sources of manuscripts. 


years 
most 


In conclusion, | wish to express appreciation to the 
Editors for critical and constructive evaluation of manu 
scripts; to Mr. John Ferguson, II], and his staff at Monu- 
mental Printing Company for cooperation and_ skill in 
meeting the many problems of publication; to Dr. Saul 
Rich for efficient handling of business matters; and to 
officers and members of the Council for their interest and 
support. 

E. E. Witson 


Report of the Advertising Manager. There were 57.5 
pages of paid ads, 8.5 pages of News, 2 pages of Phyto- 
pathological Classics ads, and 6 pages of free ads that 
appeared in the 12 numbers of Phytopathology issues be 
tween July 1, 1957 and June 30, 1958. Financial accounting 
of the Advertising Office is in the report of the Business 
Manager 

Grateful acknowledgment is made to A. F. Ross, former 
Editor-in-Chief, to E. E. Wilson, Editor-in-Chief, and to 
Saul Rich, Business Manager, for their assistance in mat- 
ters relating to advertising in Phytopathology. The coop 
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eration of F. L. Brown, Monumental Printing Company, is 
sincerely appreciated. 

Special thanks are due to C. H. Ward, who is ably 
managing the office during the leave of absence of the 
Advertising Manager. 

D. A. Roperts 


Report of the A.P.S. Representative, Board of 
Editors, American Journal of Botany. The representa- 
tive on the Board of Editors has received no communica- 
tions from the editorial staff of the American Journal of 
Botany. 


\. F. Ross 


Report of the A.P.S. Representative, A.1.B.S. 
Board of Directors. This is the final report of the 
retiring representative after four years of participation in 
the reorganization and rapid growth of the Institute. The 
membership, the Council, and the Officers of the Ameri- 
can Phytopathological Society have shown outstanding 
comprehension of the problems involved, and commendable 
leadership in the support of corporate action of the bio- 
logical sciences through the Institute. Had all other bio- 
logical societies shown similar insight and rendered similar 
support, the biological combined might have 
played a more important role in the present initial stages 
of reorganization of science in government, and they might 
have had more biological representation on national ad- 
visory committees. That, perhaps, is idle wishing, for the 
concept of strength through corporate action is still too 
immature in the minds of biologists in general for effective 
effort in the present reorganization of science and education 
on a national scale. 


societies 


Other branches of science with years of experience in 
coordination of thought and effort inte corporate action 
have demonstrated its strength and_ effectiveness. The 
biologists in general must study these examples and appre- 
ciate the significance of strength through union before 
biology and biologists are prepared to render full service 
in the national development of research and education. 
The following statement represents my attempt to formu- 
late the problem and define the value of corporate action 
in biology. 

Strength under the democratic system rests in the intel 
ligent embodiment of individual thought and effort into 
corporate action in specific fields of endeavor. The demo 
cratic individual ideas into a_ wise 
plan of action commonly acceptable results in sound judg 
ment effectively presented. The full realization of the 
importance of this united action on the part of the biolo 
gist is essential to the development of biology and to 
national welfare in this period of educational and scientifu 
reorganization on a national scale. 


process of resolving 


The segregation of biologists under diverse disciplines 
and interests, as expressed through the numerous scientific 
societies, has dissipated corporate strength in a_ period 
when coordinated thought and action are essential to 
national progress. The scientific with membership 
of a few thousand is no longer effective alone in influencing 
and directing representative progress. The combined coor- 
dinated effort of some sixty thousand biologists can be 
effective, not only in national guidance of biological science 
and education but also in the constructive expression of 
individual thought and the development and use of per 
sonal potential. 


society 


The significance of the scientific disciplines to education 
and national development and national welfare is going 
through a period of self-analysis and national evaluation. 
The great danger threatening future progress is that na 
tional legislation is prematurely enacting science reorgani 
zation and financial support, without full representation of 
science and. scientific thought. Progress in wisely and 
constructively projecting science, scientific attainment, and 
technological development, as well as education, involves 
study and thought contributed by all scientists. Effective 
and efficient use of the large sums appropriated for the 
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in these records were analyzed, and the informa. 


the national status of biologists as compared to 


other scientists was presented to congressional committees 


t overnme 


| innin 
+} operatil 
} | A.LB.S 
| illor 


nt agencies, and the publi All biologists have 
impact of this information. but especially those 


deral Civil Service 


requests trom legislative committees for infor. 
n the role of the biological sciences in national 
ind development ire wamping tl small staff 
on the meager budget supplied by the bic logists 
recognized and accepted as the source of infoy 


nm biology, 


ernment agencies distributing funds for research 


f educat ind travel are asking A.I.B.S. to arrange for 
t ! iittees in the held of biology i well as t 
cont t periorm specifi studies ind other projects 
s ten ntracts of this nature are in eration this 
r, includin added survey and translation of publica 
tior in f n languages. These contracts and the imounts 
1! are shown in the budget summary 
} | f summary of the budget illustrates the very 
nancial support from the biol cieties in 
: I ! thie rvices rendet 1 thre cieti ind biology 
\ earlier, the adequate f cial ipport of all 
ributed through nl is neces 
for the healthy growth and corporate expression of 
\I ng in this direction, the governing board 
| to rescind the one-thousan mit <« membership 
») to place affiliate dues on a rship basis 
f ition, Le... increasi! the amount paid on a 
rship ratic These change were approved in the 
f that the services to biologists cannot be soundly 
f 1 fr operatin costs assessed to contracts made 
' ; r re! ng specihe services 
\ inalysis of the operating budget of A.I.B.S. suy 
t | ntroductory statement bove and. the eneral 
j veme of this report to the Society. Durin calendar 
ir 1957 the A.LB.S. operated 1 business with a gross 
| $400,000. In 1957 the total income from dues 
by ! fhliate, and ass t vas less than $22,000 
By ¢ t, about $33,000 \ ollected in overhead fron 
tracts and grants. These overhead funds were applic 
I eneral operation of the institute. Stated on a ratio 
e of contract-co itted money for specifi 
. the Institute collects for it wl $1.50 for 
y $1.00 ir ues from member The Institute, fro 
t ! ition, has never maintained itself fy lues of 
, t his ratio of operational dollars amply illustrates 
na late support fre the individual biologist. In 
contrast, if each member of each biological society were 
I vay ($1.00), this income from dues would be 
well over $50,000 Is there a better answer than this to 
the iestion of the reason for the linority representation 
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t of the A.P.S. Representative, 
\s representative of the Society on the 
\.A.S., | voted for the election of Paui | 


vy, | was not able to attend the meeting 
sociation this vear 

y the most significant | ect of the A.A.AS, 
ear was the “Parliament f Science,” held in 


non March 15, 16, and 1 (As a member of the 


(Coun 1 was invited to n nate people to uttend = the 
eetil ! nominated 26 people in the field of Botany. 
ty al This included the following plant pathologists: A. E. 
Dimond, James H. Jensen, Arthur Kelman, G. L. McNew, 
Glenn S. Pound, E. C. Stakman. Russell B. Stevens 
n | was unable to go, because of a conflict with a meeting 
f th (Advisory Committee on Biology and Medicine to 
the At Energy Commission. The proceedings of the 
Parliament of Science were published in science in the 
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PROCEEDINGS, AMERICAN 


March, 1959 


Report of the A.P.S. Representative, Division of 
Biology and Agriculture, National Research Council. 


The Division of Biology and Agriculture met with the 


National Research Council, and the general program was 
discussed except for one meeting. A seminar on teachers 
n biology brought out that higher salaries would attract 


better people. Considerable indecision was expressed as to 


the usefulness of revising the “Handbook of Biological 
Data.” 
S. J. P. CHILTON 
Report of the A.P.S. Representative, Agricultural 
Research Institute. This report covers events that tran 


spired at the sixth annual meeting of the American Re 
search Institute, held in Washington, D. ¢ October 14 
and 15, 1957, and of special committee meetings since that 
time. An item of to plant pathologists was the 

f recommendation whereby the Presi 


interest 


adoption 


ARI would appoint an ad he committee t investigate 
ways and 1 ns of initiating a public relations progran 
for agriculture and agricultural research. This committee 
yet on January 23, 1958, and will report on plans to the 
full membership f ARI 

\< prese itives of the Ameri » Pi pathologi il 
Socrets we W t 1 letter to the President n May 20 
1958. saving that our society favored the implementation 
f an agricultural public relations progra 1 suggested 
that tl ontact the publicity cha in of our 
sow le 

At the A tural Board meeting held Ay 25 and 26, 
1958. a letter was read from the Rockefe r Foundation 
iking available $9500 to the National Research Council 

suppert of a study on agricultural losses caused by 

t pes This work will be undertaken by the Council's 
Committee on Agricultural Pests. The « ittee met at 
Beltsville Marviland. July 14 and 15, and formulated 
methods and plans for obtaining and analyzing informa 
tion « ig! ltural losses The Agricultural Pest Com 
ttee is also soliciting suggestions trom the subcommittees 
on related problems needing research. Keports from these 
groups should be forthcoming during the ye 

The Seventh Annual Meeting of ARI is scheduled for 
October 2 | ind 14 1958, in Wast netor 1. ¢ 

Erwin L. LeCuene 
C. L. Leresver 


Report of the A.P.S. Representative. Food Protec- 
tion Committee, Food and Nutrition Board, N.A.S.- 
N.RAC, Annual Meeting of the Li 


of the Food Protection Committee, held 


ison Panel 
Washington 


The Seventh 


D. C., December 12—13, 1957, was devoted to an orientation 
conference on carcinogenesis. This consisted of a general 
scussion of definitions and methods. Ne of the mate 
rials mentioned were directly related to plant pathology 
Other activities and publications of the ¢ littee dui 
ng 19 were primarily concerned with chet idditives 
I i processing and food packa ing materials, ilso 
ters of direct interest to plant pathologists 


J). R. McGrew 


; Report of the A.P.S. 
[ype Cultural Collection. A certified au 
] t December 31 1957 


Representative, American 
udit of the Col 


t ' tir ¢ 


showed total assets 


of $110,255.21] After deduction of the amounts obtained 
from grants for research, the assets of the Collection 
amount to $96,995.21. The income from the s { cultures 
n 1957 was $53,183.25. This is an increase of nearly 13 
over sales j 1956. Culture sales during the first six 
months of 1958 amounted to $26500, which is slightly 
more than a 10 increase over the same period in 1957 
The reserve fund obtained through the National Research 
Council has inereased from $7,848.72 to $8,728.26. Our 
equity in the building we occupy amounts to $21,889.30, 
as of December 31, 1957. This represents slightly more 
than 56 of the total valuation of the property 

The Naval Research grant terminates in August 1958 
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rhis grant made it possible to lyophilize over 1000 bacterial 
strains that are of importance. Two cultures of 
each strain are stored under refrigeration at the Armed 
Forces Institute, and three cultures of each are stored at 
temperature at the ATCC. As soon as facilities are 
available, these cultures will be under refrigeration 
in our building. These are all reserve cultures, independent 
of the regular stock cultures from which orders are filled, 
The Collection will continue this program with important 
strains of the molds and yeasts. 

submitted to the 


special 


room 


, 
stored 


Applications have been National Insti- 


tutes of Health for grants during 1959 and 1960 for the 
continuation of Dr. Clark’s (Assistant Curator) researches 
on the classification of bacterial viruses. His research in 


NIH for two 


obtained from the 


this field has been supported by the 
\ temporary subsidy of $1000 
Rockefeller Foundation for the program on animal and 
human viruses, pending the support for the 
extension of this program for which application has been 
to the National Institutes of Health. This application 
$5000 for the authority to extend 
support for hive years 


years, 
was 


receipt ot 


made 


is tor first year with 


rhe general catalogue of cultures is in the hands of the 


printer. Publication will be in August or September. This 
catalogue will be sold for $1.00. There have been un 
ivoidable delays in revision of the two virus catalogues, 


that the cost of the animal 
ue will be covered by the NIH grant. and the 
distributed free of charge. The 


virus 


It is expected new virus cata 
catalogue 
will be revision of the 
plant 
These will be distributed fre 


irom plant 


catalogue will consist of supplementary pages 
of charge. Since the 


small ($34.11 in 1957) it is 


Income 


virus cultures is 


hoped that the Society will see fit to contribute $200 
toward defraying the expense of this revision 
The salary scale for staff members of the Collection is 


about 1245° under the new Govern 
This constitutes a problem in Washing 
have a group health plan in operation, but as yet 
staff 
McKINnney 


nparatively low, 
ent salary scale. 


ton. We 


’ 
we do not 


a retirement plan for the entire 


H. H. 


have 


Report of the A.P.S. Representative, Research and 
Development Associates, Food Container Institute. 
Your representative has kept in touch with the Research 
ind Development Associates, Food Container Institute 
or the Armed Forces, throughout the past year Phe 
\ctivities Reports were received and studied. The annual 
held in Chicago, April 22 to 24. Among the 
most important food and packaging projects for the Armed 
Forces preservation of food 
freeze dehydration. A typical lehydrated 

within a few 


and served 


and 


neetin was 


were those on radiation and 


freeze irmy meal 


was prepared minutes at one 


Dr F. P. Mehrlich was appointed Scientific Director of 


the Quartermaster Food and Container Institute. He su 
eeds Donald K. Tressler, who resigned in February 

Working through a contract with the Quartermaster 
Food Preservation Project, your representative and his 


have continued studies on control of postharvest 
fresh etables by 
radiation. The particularly 


issociates 


fruits and ve means of 


Quartern 


iseases of 


gamma 


isters are interested 


n the possibility of irradiating citrus fruits at dosages 
sufficient to control or retard decay under the conditions 
of oversea shipping at their disposal. Up to the present 


been 
without 


significant control of the following diseases has 


] | radiation 


btained by proper dosages of gamma 
injury to the commodity: peaches, brown rot and Rhizopus 
rot; oranges, Diplodia and Phomopsis rot; lemons, blue 


ind green mold rot; strawberries, Rhizopus and Botrytis 
rot; grapes, Botrytis rot 
It is recommended that a representative b appointed 


for 1959. 
CG. B. Ramsey 


Biological 


Report of the A.P.S. 
Stain Commission. 


Board 
, 


of exact identification of stains and 


Representative, 
of Trustees. My 
unusual chemicals, as 
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proposed last year wa ustifed and = graciously and between county and state extension pers nnel, prog. 
accepted by several author Phytopathology. This year  essors, farmers, and chemical fieldmen. Various aspects of 
I observe nothing new for the subject except the insistence establishing and maintaining plant disease clinics were 
of our Commission that a truer Color Index Value or discussed during the latter portion of the program. 

Number be arrived at and agreed upon for standard stains The major effort of the committee in 1958 has been the 
lhis insistence does not appeal to me, since indexes will compilation and selection of outstanding 22 color trans. 
vary with the manner in which the dyes are used. There parencies of plant diseases for duplication and sale t 


fore | have no new data t& ropose 
| | 


FRANK p? VicW HORTER 


Report of the A.P.S. Representative, American 
Standards Association Sectional Committee on Com- 
mon Names for Pest Control Chemica's, K62. 


During the past 12 months, 9 common names have been 
officially accepted: the herbicides monuron, diuron, erbon, 
neburon, dalapon, silvex, fenuron; the miticide ovex: and 
the acaracide and insecticide ethion Proposed common 
names for two systemic insecticides and a rodenticide are 
being studied. No fungicide names are now under con 
sideration, because none have been proposed by the manu 
facturers or others interest 

It should be emphasized that it is not simple to select a 
common name. The great majority of coined names that at 
first were thought suitable are either already used for 
another product or are too similar to the name of another 


product to be acceptable \ meeting was held at the 
A.S.A. headquarters in New York City on November 7. 


1957. to clarify the rules regarding the degree of similarity 


that could be tolerated in proposed common names The 
rules were liberalized, vet the similarity must not cause 
confusion primarily between agricultural chemicals, phat 
maceuticals, and foods 

The International Organization for Standardization met 
in London, September 18—2( 1957 Delegates attended 
from 7 countries, and observers were present from 3 coun 
tries, from the International Bureau for the Protection of 
Industrial Property. and { he World Health Organiza 
tion. 

Committee K62 was repr nted by the Chairman. D1 
H. L. Haller The name « the international committee, 
ISO/TC81. has been change to Common Names for 
Pesticides.” Efforts are continuing toward international 
agreement on common names and on rules pertaining to 
their use 

Continued representation he American Phytopatho 
logical Society on LSA Sectiona Committee K62. is 


recommended 
S. E. A. McCatian 
W. D. MeCietian 


Report of the A.P.S. Representative, American 
Grassland Council (formerly Joint Committee on 


Grassland Farming). (Under the new name this organi 
zation feels it can wield more influence in getting support 
for grassland research. Four issifications of membership 
(and dues) have been established Individual, $5.00; 
Professional or Scientific Society, $10.00; Trade and Busi 
ness Association $25.00 Company or Corporation. 
$100.00. 

In keeping with our pa tionship with this organi 
zation, | feel that the A Phytopathological Society 
should ype rhaps continue representation in it, and suggest 
that the Society join the A can Grassland Council and 
designate someone to repre r Society in the organi 


zation. 


K \ KREITLOW 


Committee on Extension. 


Report of the A.P.S. 


The entire committer ha not net formally this vear: 
however, several members ha et informally. and corre 
spondence contacts have bee uintained. The committee 
sponsored two meetings for xtension workers during the 
1957 A.P.S. meetings at Palo Alt (At one session, exten 
sion problems ot mutual interes were informally discussed 
The evening session, attend y o8 persons, included a 


panel discussion on method improving relations with 


agricultural workers. Slide sets for 7 crop categories, each 
consisting of 24-54 slides, have been prepared, complete 
with syllabi, and will be offered for general sale at 
nominal price this fall. These should be valuable aids for 
vocational agricultural teachers, 4-H) workers, commercial 
agricultural fieldmen, and county agents. Another cop. 
tinuing project has been the investigation of new, lower. 
cost color printing processes for bulletins. The committee 
prepared a large exhibit, entitled “Extension —A_ Vita] 
Facet of Plant Pathology.” as a part of the 50th Anni- 
versary Exhibition, at Bloomington. 

The committee sponsored an informal breakfast for all 
extension pathologists at the Bloomington meeting. 


ARDEN F. SuHenrr. Chairman 


Report of the Committee on Finances and Invest. 
ments. Total invested funds, $93,264.50, earned $3,803.47 
in the year ending June 30, 1958, a vield of 4.19%. The 
vield in the preceding year was 3.56%. 

The following table summarizes our investments and 
earnings for the past fiscal year: 


Investment T otal Earnings Y ield—% 

Insured Savings and 

Loan Accounts $78,041.89" $2,980.18 3.95 
Common stock 

(original cost) 12.081.06' 729.20 6.04 
Ll. S. Savings Bonds 

(at maturity) 2,925.00 87.75 test.) 3.00 
New Haven Savings 

Bank Account 216.55" 6.34 3.0] 


Totals and average 
yield $93,264.50 $3.803.47 4.19 
Includes accrued interest and dividends 
At close of market July 9, 1958. our common stock was 
worth $16.697.50. 
Transactions for the past fiscal year: 

1) American Cyanamid common stock split 1 for 1, 

raising our holdings from 40 to 80 sh 

2) Bought 2 sh of Amer Tel & Tel for $284.68, plus 

rights, 

3) Interest and dividends allowed to accrue in pass-book 

accounts, 

During the year. the Internal Revenue Service ruled that 
we are not required to pay any income tax on dividends 
and interest. They refunded to us the $1,128.77 we had 
paid, plus interest of $118.70. for a total of $1,247.47. 


A. E. Dimonp, Chairman 


Report of the Standing Committee on History of 
Plant Pathology. The historical records of the Society 
maintained by the Committee on History of Plant Pathology 
have been in active service during the year under review. 
They were drawn on freely in the preparation of a paper 
by the Chairman on the early history of phytopathology in 
America. A limited number of items have been added to 
the collection during the year. 


JouHN A. STEVENSON, Chairman 


Report of the Committee on International Coop- 
eration. Some of the members of the Committee have 
been active in helping with the program of the IV Reunion 
Latinoamericana de Fitotécnia, to be held in Santiago from 
November 24 to December 6, 1958. at which there will be 
a good phytopathological program, particularly emphasizing 
the need of cooperation in Latin America and. to a certain 
extent, the hemisphere. It is hoped that a closer organiza- 
tion of pathological activities on the part of this organiza- 
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March, 1959 


tion may fac ilitate necessary cooperation with U.S. patholo- 
gists. : ’ 

The Chairman of the Committee attended the IV_ Inter- 
national Congress of Crop Protection, in Hamburg, Ger- 
many. in September 1957, as did a number of other North 
{merican phytopathologists. Arrangements were made for 
regional international cooperation in certain specific prob- 
lems. The most important question raised at the Congress, 
however, was the possibility that the V Congress, scheduled 
for 1961, might be held in the United States. It would 
seem very desirable that the Congress should be held here, 
but preliminary inquiries have not been very encouraging. 
If the A.P.S. wants to take its international program seri- 
ously. it is suggested that they might well take the leader- 
ship in at least exploring all possibilities of holding this 
Congress in the United States in 1961. 

It is hoped that there will be opportunity for a meeting 
of at least a quorum of the Committee at the Bloomington 
meetings. At this time policies should be discussed and a 
definite program of activities should be undertaken. It is 
suggested, therefore, that consideration then be given 
primarily to two things: 1) the possibility of holding the 
V International Congress of Crop Protection in the United 
States in 1961; 2) the planning of a long-time program 
with a view to its adoption at the annual meeting of the 
Society in 1959. The Committee will assume as its respon- 
sibility the formulation of a suggested program. In the 
meantime, a number of members of the Committee have 
been doing what they can to promote international coop- 
eration. 

Unfortunately, as is often true, this report has not yet 
been submitted to the full membership of the Committee; 
but attempts will be made to hold a meeting early during 
the sessions at Bloomington. 

E. C. STAKMAN, Chairman 


Report of the Committee on Phytopathological 
Classies. On the occasion of the Society's Golden Anni- 
versary Celebration, the Committee on Phytopathological 
Classics presents its tenth Classic. PC No. 10 features two 
epoch-making papers in the history of pathogenesis by a 
pioneer pathologist who helped overthrow the theory of 
spontaneous generation and establish the germ theory of 
disease—Agostini Bassi (1773-1856). As pointed out by 
Steinhaus: “The importance of Bassi’s work has to a great 
extent been overshadowed by that of Pasteur’s a few years 
later, but his genius deserves greater recognition than it 
has received. !t was Bassi whose discoveries ushered in 
the dawn of the science of infectious disease. Certainly he 
stands as a giant among those early workers who may be 
said to have laid the first foundations for insect pathology.” 

The translation, based on the 1835 edition of Bassi’s 
“Del mal del Segno,” has been prepared by P. J. Yarrow, 
of the University of Exeter. An appreciation of Bassi de 
Lodi is contributed by G. C. Ainsworth and the translator, 

The report of the Treasurer of Phytopathological Classics, 
Dr. Paul H. Wooley, for the fiscal year July 1, 1957, 
through June 30, 1958, is as follows: 
Rec eipts: 

Cash balance on July 1, 1957 

Received during fiscal 

year 1957-58: 
From sale of Classics  $ 91.50 


$1,728.23 


Originals $76.50 
Reprints 15.00 
Accounts Receiv- 
able 1957-58 10.25 
Originals 8.75 
Reprints 1.50 101.75 $1,829.98 


Disbursements: 
Refunds on orders for 


rc. 2s 2.00 
Cash balance on 
June 30, 1958 $1,827.98 $1,829.98 
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The number of copies ot Phytopathological Classics sold 
during the fiscal year was 92, having a total value of 
$100.00. Numbers of CLASSICS on hand at Ithaca, New 
York, and at Lake Alfred, Florida, on June 30, 1958, were: 
No. 1, 468: No. 2. 374; No. 3,0; No. 4, 79; No. 5, 302: 
No. 6, 349; No. 7, 281: No. 8, 463: and No. 9, 677. 

L. C. Knorr, Chairman 


Report of the Committee on Phytopathological 
Monographs. The committee has continued its efforts to 
obtain manuscripts on diseases suitable for monographic 
treatment. Promises of manuscripts for 13 diseases have 
been obtained. No manuscripts have yet been forwarded 
to the committee. Timing on at least four manuscripts 
would indicate possible publication in 1959. 

Only one author has requested financial assistance on a 
monograph, The assistance requested was provided by the 
council which asked that in the future each author make 
a full statement of needs for completion of the manuscript 
at the time of the initial request for assistance. 

G. C. Kent, Chairman 


Report of the Editor of News. With the June issue of 
PHYTOPATHOLOGY we celebrated our 10th anniversary of 
publishing a News Page. After numerous misgivings and 
much advance preparation, the first regular page of news 
items was assembled, printed, and mailed separately to all 
members, in June, 1948. Thereafter, until January, 1951, 
the News Page was prepared bimonthly and mailed to 
members. Since January, 1951, the News Page has become 
a regular part of each number of PHYToPATHOLOGY, usually 
appearing on the last page. Since early 1956, alternate 
half and full pages of news items have appeared in each 
number of the Journal. 

The editor wishes to acknowledge his appreciation to 
members of the Standing Committee for Preparation of 
the News Page for their able assistance in obtaining and 
forwarding news items. During the past year the Com- 
mittee consisted of the following: L. O. Weaver, Shirl O. 
Graham, D. E. Ellis, S. H. Davis, Roy D. Wilcoxson, and 
E. J. Hawn. 

K. W. Krerrtow 


Report of the Committee on Phytopathological 
Reviews. The Committee on Phytopathological Reviews 
has endeavored this year to make a positive beginning 
toward establishing the program of review articles that 
was authorized some time ago. Initially, we compiled as 
comprehensive a list as we conveniently could of those 
articles which it appeared were already in some stage of 
preparation for outlets other than Phytopathology. This 
list totaled well over 100 and included material being 
readied for the APS Golden Jubilee volume, the Annual 
Reviews of Microbiology, of Plant Physiology, and of 
Entomology, Advances in Pest Control, and Botanical Re- 
view. To this list were added the chapter titles for the 
3-volume treatise now being prepared for publication by 
Academic Press under the editorship of J. G. Horsfall, 
since they constitute review articles in essence. 

Once a reasonably complete list of items already in 
progress was at hand, it became possible to issue invitations 
that would be little likely to duplicate material recently, 
or about to be, in print. Ten such invitations were sent 
out in the name of the committee in February, and neces- 
sary follow-up letters have been prepared from time to 
time since then. Six have committed themselves to prepare 
review articles, two tentatively agreed, one is still under 
consideration, and one individual has not replied. All in 
all, we believe this is at least as good a response as can be 
expected, for, important as may be the preparation of 
critical reviews, it is a laborious and little-honored task, 
and those who do it are making a considerable sacrifice 
for the benefit of their colleagues. 

As an Advisory Editor to the Botanical Review, I have 
tried to see that no conflict whatever develops between 
the program of this committee and the publishing interests 
of the Review. At the time we issued ten invitations for 
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prospective employers, an average of 3 contacts (range of 
0-8) for each applicant. On the other hand, 29 adminis. 
trators were contacted regarding 38 positions, \ pplication 
records from the Placement Committee files were consid. 
ered for 29 of these positions, an average ol > per position, 
Most of these positions have now been filled, though pop 
necessarily through the contacts made by the Placement 
(Committee 

In addition to those handled through the normal routine 
of the Placement Committee, 14 plant pathologists, who 
were employed by the Crops Division ot the Biological 
Warfare Laboratories, Fort Detrick, Frederick, Maryland. 
found employment when this work was discontinued. Ip. 
stead of using standard procedures of application blanks 


2 exceptions), the Placement Committee prepared 4g 
mimeographed list of these men, with their degree, rating. 


and specialty, and mailed this to a large number of ad. 
ministrators who, if interested, were to contact the men 
directly There is no record of the number of placements 
made through this service. Also, 3 recent graduates wer 
placed by direct contacts made by committer members 
rather than through routine procedure. 

(n apparent weakness in the present operation of the 
Placement Committee is the low percentage of adminis. 
trators who notify the Placement Committee of positions 


to be filled. With few exceptions, the committee learns of 
openings through local Department Heads or associates, 
This requires an exchange of letters before the Placement 
Committee is free to submit candidates for the position, 

Persons interested in) Federal positions should fill out 
Standard Form 57 and mail it to the Executive Secretary, 
Board of U.S. Civil Service Examiners, Sixth Floor, Ad. 
ministration Building, UU. S. Department of Agriculture, 
Washington 25, D. ¢ On most Land Grant College cam. 
puses there is an Agricultural Research Service Contact 
Representative who can supply additional information or 
forms 

It is the responsibility of the applicants to keep the com- 
mittee informed of changes in address or employment 
tatus. If there is no reply after 3 attempts to contact the 
applicant, his application is placed in the inactive file 
All recor ind files are currently up-to-date 

W. E. Coorer, Chairman 

Report of the Committee on Publie Relations. 
This year our Committee, with the able assistance of 
Robert Rathbone, completed the brochure Careers in 
Plant Pathology.” Other work has continued along the 
ines initiated 4 years ago: publicizing some of the out- 
standing plant-disease research papers. Selected material 


ippearing in Phytopathology has been used in advance, 
through the cooperation of the Editor-in-Chief, who made 


illeys available before publication. To achieve maximum 
effectiveness in this activity, we need more help from 
Society members. Authors should send us complete copies 


when their articles are accepted for publication elsewhere 
than in Phytopathology, since timing is most important in 
public relations work. 

Emphasis this year has been placed on our Golden 
(nniversary Plans for extensive news coverage, through 
the media of press, radio, and television, at the Blooming 
ton meetings were coordinated with those of AIBS. It is 
hoped that certain outstanding symposium speakers and 
their papers can be featured. Press releases for about 20 
contributed papers that seem to have publicity value will 


be issued at the time of presentation at Bloomington 
Pact R. Minter, Chairmar 


Report of the Committee on Regulatory Work and 
Foreign Plant Diseases. The Committee met in four 
sessions during the Palo Alto meetings of the Society, in 
August, 1957. It had invited the Committee on Seed and 
Plant Material Certification and the Advisory Committee 
on Nematology to meet jointly with it to consider some 
problems of mutual interest. 

Six members of the Committee on Regulatory Work and 
Foreign Plant Diseases attended the first session, held 
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Sunday afternoon, August 25. Three members of the Com- 
mittee on Seed and Plant Material Certification also at- 
tended, including Willis H. Wheeler, who was a member 
of both Committees. No members of the Advisory Com- 
mittee on Nematology were present, but two nematologists 
attended. One was M. W. Allen, of the University of 
California at Berkeley, who had been requested by Harold 
J. Jensen of the Advisory Committee on Nematology to 
attend for him, since Jensen could not attend the Palo Alto 
meetings The other was W. H. Hart. of the California 
Department of Agric ulture, who had been invited by the 
Chairman of the Committee on Regulatory Work and 
Foreign Plant Diseases to discuss a problem of nematodes 
in imported primula seed. A second session, held the 
evening of August 25, was attended by 4 members of the 
Committee on Regulatory Work and Foreign Plant Dis- 
eases, including Wheeler. A third session, held Tuesday 
morning, August 27, was attended by the same 4 members, 
and also by 3 members of the Committee on Seed and 
Plant Material Certification, in addition to Wheeler. The 
fourth and final session. held on Wednesday morning, 
August 28. was attended by the same 4 members who at 
tended the second and third sessions. 

The following items were discussed and acted on by the 
Committee at the Palo Alto meetings: 

Irem 1. SPHERES OF COMMITTEE ACTIVITIES (first ses 
sion). Discussion of this subject had been requested by 
the Chairman of the Committee on Seed and Plant Material 
Certification. It had seemed at times that there were areas 
of overlapping between that Committee and the Commit 
tee on Regulatory Work and Foreign Plant Diseases. After 
some discussion, the thought was expressed that the Com 
mittee on Seed and Plant Material Certification is con- 
cerned principally with problems of research on developing 
methods of finding, producing. and maintaining disease-free 


plant-propagating material for certification, whereas the 
Commitiee on Regulatory Work and Foreign Plant Dis 
eases is concerned principally with matters of consultation 


and advice on plant quarantine and regulatory problems, 
especially with reference to the U. S. Department of Agri 
culture. the States, Commonwealths, and Territories. The 
latter Committee’s sphere of activities, responsibilities, and 
methods of procedure have been defined by a Council 
resolution printed in the published report of the Committee 
on Regulatory Work and Foreign Plant Diseases in the 
Report of the Forty-seventh Annual Meeting of the Ameri 
can Phytopathological Society (Phytopathology 46: 352-353, 
1956). It was suggested that the Committee on Seed and 
Plant Material Certification might submit, for Council 
approval, a resolution defining its sphere of activities, 
responsibilities, and methods of procedure, if it felt the 
need for more specific instruction and authorization from 
the Council. 

The consensus at the joint session, after discussion, was 


that each Committee had separate and distinct fields in 
which to operate. 
Item 2. NEMATODES AND SEEDS (first session). W. H. 


Hart related details on the recent finding of a form of the 
stem nematode, Ditylenchus dipsaci (Kuhn Filipjev, caus 
ing serious damage to primula plants grown in California 
from seed imported from Italy. The instance was the 
first-known case of infection of primrose by D. dipsact in 
California, and apparently was only the second report in 
the United States, the first having been made in a brief 
note by N. A. Cobb (Plant Disease Reporter 12: 10-11, 
1928) on a specimen from Pennsylvania. Infection of 
primrose by this nematode is not uncommon in Europe. 
The propagation of primroses in California is not new, nor 
is the nematode species D. dipsaci new to the State. It 
was supposed, therefore, that the infection represented a 
form of the nematode new to California, not common in 
the United States, and, in this case, most likely of recent 
introduction. Investigation by the California Department 
of Agriculture resulted in tracing the infection to a lot of 
seed imported from Italy in which the nematodes were 
present between the seed coats. The U. S$ Departme nt of 
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Agriculture, Plant Quarantine Division, was informed of 
the findings by the California officials, and the Department 
communicated with the Agricultural Attache at the Ameri- 
can Embassy in Rome to bring the situation to the attention 
of the Italian Ministry of Agriculture for corrective meas- 
ures. 

There was further discussion on the problem of nema- 
todes being carried in or with seeds. The Committee, at 
the Cincinnati meetings in December, 1956 (Phytopa- 
thology 48: 117-118, 1958), had recommended to the 
Society Council that the Society approve in principle and 
recommend that the U, S. Department of Agriculture con- 
sider the laboratory examination of imported seeds for the 
purpose of detecting seed-borne plant pathogens. The 
Society Council had concurred, and the Society's secretary 
had conveyed the recommendation to the U, S. Department 
of Agriculture through Dr. Byron T. Shaw, Administrator 
of the Agricultural Research Service. 

It was the consensus of the group at the joint session 
that the Committee on Regulatory Work and Foreign 
Plant Diseases should request the A.P.S., through Secretary 
William B. Hewitt, to inquire of the UL. S. Department of 
Agriculture as to developments since the recommendation 
of the Committee at the Cincinnati meetings. It was also 
suggested that the finding of the stem nematode in the 
imported primula seed from Italy be mentioned when 
making the inquiry as an example of the need for labora- 
tory examination. The Committee voted to follow the 
suggestion and make the inquiry 

IteEM 3. INDEXING OF IMPORTED PRUNUS SPECIES FOR VIRUS 
DISEASES (first, third, and fourth sessions). The Inter- 
regional Technical Committee (now known as The Inter- 
regional Coordinating Committee) for Stone Fruit Virus 
Research, and the American Phytopathological Society’s 
Committee on Regulatory Work and Foreign Plant Dis- 
eases, had recommended the establishment of a program 
for indexing imported plant materials for virus diseases. 
The Society, at the Atlanta meetings in December, 1955 
(Phytopathology 46: 352-353, 1956), approved a resolution 
recommending the appropriation of funds by Congress to 
make possible the appointment of a plant pathologist to 
conduct the indexing. Funds had been provided, but there 
had been problems getting the program under way. In 
view of the expressed interest of the Society and of the 
interregional stone fruit virus research group in the mat 
ter, it was thought that the Committee should request the 
Society, through its Secretary, to inquire of the U. S. 
Department of Agriculture as to what progress has been 
made in the indexing program. The Committee instructed 
its chairman to make the request 

ITEM 4. RHODODENDRON-SPRUCE RUST PROBLEM (second 
session). Director E. P. Reagan, of the U. S. Department 
of Agriculture, Plant Quarantine Division, in a letter dated 
August 8, 1957, had referred to the Committee a problem 
concerning the European Rhododendron Rust, Chrysomyxa 
edi var. rhododendri. The rust had appeared in two 
nurseries in the State of Washington, and the sale of 
plants from them had been restricted. It had not been 
found on native spruce, Picea sitchensis (Sitka spruce), 
in the region, although several species of Picea are known 
to be hosts for its aecidial stage The rust is known to 
occur in Europe, Asia, New Zealand, and Canada, but not 
in the United States, aside from the two nurseries men 
tioned. According to the U. S. Forest Service, Division of 
Forest Disease Research, it has been found in Canada, on 
Rhododendron lapponicum, but isn’t common there. It 
has not been found on spruce in North America; nor has 
the telial stage, which is necessary to initiate spruce infee- 
tion, been observed on Rhododendron spp. on this conti- 
nent. The Forest Service does not, on the basis of present 
information, consider that this rust is a threat to Picea 
species 

In addition to the restrictions placed on the two affected 
Washington nurseries, federal post-entry quarantine re- 
quirements had been placed on rhododendrons because of 
this rust fungus. 
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The U. S. 
Division, 
the following: 1) should the restrictions on the movement 
of possible infected 2) should the 
post-entry quarantine rhododendrons be 
removed, thus making it unnecessary for the 
hold them about two years in a designated place for field 
examination? It appeared to the Committee that spread 
of the rust among rhododendron plants through uredio 
spores, as well as among other uredial stage hosts, 
be taken into consideration along with possible spread to 
spruce, even though spread to 
apparent in North America. It was the 
Committee that the biologically 
to contain the infection where it exists in the State of 
Washington, to eradicate the infection if possible, and, in 
the meantime, to continue the post-entry quarantine pro 
tection. The Committee instructed its chairman to 
this opinion to Director Reagan 


Department of Agriculture, Plant Quarantine 
} 


requested the Committee's recommendation on 
plants be removed: 
requirements on 


importer to 


must 


spruce has not yet been 
opinion of the 
sound course is to continue 


convey 


ItEM 5. PHOMOPSIS DISEASE OF CONIFERS (second ses 
sion). For many years the U. S. Department of Agricul 
ture has prohibited importation from Europe of the known 
hosts of the causal fungus of the Phomopsis disease of 


conifers, originally described by Malcolm Wilson as Pho 


mopsis pseudotsugae (Bot. Soc. Edin. Trans. 28: 47-49, 
1920). Glenn Gardner Hahn discussed the fungus recently 


in an article entitled “A New Species of Phacidiella Caus 


ing the So-Called Phomopsis Disease of Conifers” (Myco 
logia 49: 226-239, 1957). and also in an article entitled 
“Phacidiopycnis (Phomopsis) Canker and Dieback of 
Conifers” (Plant Disease Reporter 41 623-633, 1957) 


Now that Hahn has shown this fungus to be present in the 
United States, many 
years and where it may be native, and since no restrictions 


where it apparently has been for 
because of this fungus ar placed on the movement of host 
trees in this country, the U. S. Department of Agriculture. 
Plant Quarantine wondered whether the federal 
prohibition on hosts of this fungus from Europe was quite 
consistent with this more recent information. It was the 
thinking of the Committee that the Plant Quarantine 
Division should explore the matter further with the indi 
vidual states. 


Division 


ITEM 6. PoST-ENTRY QUARANTINE REQUIREMENTS FOR IM 
PORTED VEGETATIVELY PROPAGATED East MALLING UNDER 
STOCKS (second session). The U. S. Department of Agri 


culture had been requiring post-entry quarantine’ tor 


vegetatively propagated understocks entering the United 
States from Europe The principal concern had been with 
apple understocks in relation to brown rot disease caused 
by the fungus Vonilinia fructigena. The Department had 


been asking that the stocks not be 
budded or grafted during post-entry quarantine observation 
and that, during this period, they be grown in stool beds, 
where they 
material could be propagated for budding while the unde 
stocks were under observation for the 


original imported 


would not bloom or fruit, and wherein more 


brown rot fungus 
and other fungus and bacterial pathogens 

During the vears since 1948, when Federal Quarantine 
No. 37 was revised, no evidence had been found of an 


introduced fungus or bacterial disease on the imported 
Kast Malling stocks. In the meantime, more and more 
knowledge had come, in general, on virus diseases, but 


no virus diseases had been detected during field inspections 
of the stool beds. The Department was considering re 
moval of the stool-bed permitting the 
budding of the imported understocks during the first year 
of post-entry quarantine. Such a 


seeing the apple understocks in growth the first growing 


requirement and 
program would permit 


season, and seeing the growth from the bud or graft during 
the second growing season. This plan is being followed 
with rose stocks. 

The Committee saw no objection to the Department’s 
It appeared to the Committee that inspection of 


proposal. 
might give an added 


the growth from the variety bud 
opportunity to detect the presence of virus infection, be 


cause the understock could be a symptomless carrier whil 
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the apple variety budded onto it might be a better Virus 
indicator and show symptoms that could not be detected 
in two years’ growth of the understock. 

FEDERAL PLANT PEST act. The legislation proposed jy 
Senate Bill No. 53952 of the 84th Congress, which had 
been approved in principle by the Committee and by the 
Society and which had failed to become enacted into Jay 
before the Congress adjourned, was resubmitted in a new 
bill to the next Congress, where it passed and became law 
(Public Law 85-36, 85th Congress, S. 1442, May 23, 1957). 

Gitpert L. Stout, Chairman 

Report of the Committee on Seed and Plant Mate. 
rial Certification. Because of lack of information, some 
American seed exporters apparently have failed to comply 
with the importation certification requirements of the 
country of destination. A memorandum was prepared and 
sent to trade papers and seed associations, indicating that 
the necessary specific information was available on request 
from the Plant Quarantine Division, U. S. Department of 
Agriculture, Washington 25, D. C. 

Che Committee has been in touch with the International 
Seed Testing Association’s Committee on Plant Diseases, 
Thev are proceeding with the publication of brief mono- 
graphs on diseases caused by seed-borne pathogens. Spe. 
cialists who are willing to prepare short statements on 
individual diseases of this type are urged to get in touch 
with them through this Committee. 

K. F. Baker, Chairman 


Report of the Committee on Fungicide Collo- 
quium. The recommendation was made, in the last An- 
nual Report, that the Fungicide Colloquium be suspended 
for 1958 in deference to the nature and scope of the 
50th-Anniversary Program of the Society. 

The Committee has provided comments and suggestions 
coneerning the Anniversary Program, and some of. its 
members have participated in more tangible ways. 

The Colloquium, over the past several years, has acquired 
beth recognition and status as an integral and important 
part of the annual programs of the Society. The Commit- 
tee, therefore, recommends that it be continued and _ that 
definite plans be made for the Fungicide Colloquium to be 
included on the program of the Annual Meeting of the 
Society in 1959, 

L. Gorpon Urrer, Chairman 


Report of the Committee on Industrial Relations. 
During the past year the main activity of the Industrial 
Relations Committee has been to secure the financial sup- 
port from industry for the Golden Jubilee Celebration of 
the Society. There were 102 Industrial concerns contacted. 
Although $15,000 was set as a goal for industry, the total 
contributions secured to date are $9,625. The difficulty in 
obtaining more funds has been largely due to the general 
recession during the past 8-10 months. 

Various industrial organizations that in the past would 
be expected to give strong support, either refused or made 
only small contributions. Most of these organizations were 
contacted by individual members of the committee after 
the official letter signed by the chairman was received. 

\ few organizations are still being contacted. With the 
current upturn in business, there may still be a chance of 
additional responses, although this is very doubtful. 


E. F. FercutmMeir, Chairman 


Report of the Advisory Committee on Nematology. 
No special problems were brought to our attention for 
consideration during the past year. The advisory commit- 
tee was represented at a meeting of the Standing Com- 
mittee on Regulatory Work and Foreign Plant Disease, 
\.P.S. at Stanford University, Palo Alto, California, August 
25-28, 1957, by Dr. M. W. Allen. 

The advisory committee strongly endorses the stand 
taken by the committee on Regulatory Work and Foreign 
Plant Diseases, A.P.S., on the great importance of labora- 
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tory examination of imported seeds for detection of seed- 
borne plant pathogens including nematodes. : 

Possible future activities of the advisory committee are 
as follows: a) Publishing an approved list of common 
names for nematodes, which would serve as the approved 
list for publishing in PHyTopaTHOLOocy. b) Reporting re- 
sults of new nematocides similar to the fungicide tests. 
«) Publishing a list of all members actively engaged in 
nematological work (location, major interest, ete.). d) Se- 
lecting an outstanding paper to be submitted to the com- 
mittee on Phytopathological Classics. It is appropriate 
that nematology be represented in the series. 

J. N. Sasser, Chairman 


Report of the Committee on Membership. During 
the past year the Membership Committee made a concerted 
drive for new members, with emphasis on graduate stu- 
dents. In cooperation with S. E. A. McCallan, the drive 
was built around the advantages of being listed in the new 
Directory of Members, and graduate students were offered 
the additional inducement of the $5.00 dues. 

Working against the publication deadline of the new 
Directory, two drives were made: one in October to catch 
the crop of new graduate students, and a second in Decem- 
ber. about a month before the Directory was to go to press. 

Members of the Committee cooperated fully in these 
drives. The United States and Canada were organized in 
sections, and each section was the responsibility of a Com- 
mittee member. Since the Committee does not keep figures 
on recruitments, it has no measure of its effectiveness. 

Wittiam C, Snyper, Chairman 


Report of the Committee on Teaching of Plant 
Pathology. Publication of the pamphlet “Career Oppor- 
tunities in Plant Pathology,” in cooperation with the Public 
Relations Committee, completed an undertaking begun 
about five years ago. About 500 copies were mailed to 
each department of plant pathology for distribution to 
high schools. A few departments requested an additional 
supply, and their requests were filled. Accumulated re- 
quests from guidance officers, teachers, and individuals 
totaling 50 were also filled. Opportunities developed for 
the chairman to distribute 200 copies of the pamphlet to 
National Science Foundation Institutes at the South Dakota 
State College, Brookings, the University of South Dakota, 
Vermillion, and the lowa State College, Ames. Of the 
50,000 printed, 7350 are held for distribution by the chair- 
man at Ames. Dr. Paul Miller has 3000 copies to answer 
requests coming to his office. 

An unusual opportunity exists in the form of the Na- 
tional Science Foundation Institutes for getting the pam- 
phlets into the hands of science teachers. About 300 Insti- 
tutes are planned for next summer (1959), and the chair- 
man recommends distributing 75 copies to each, a total of 
22.500. 

Is the pamphlet satisfactory, or should plans for a more 
complete treatment on “slick” paper (10-20 pages), copi- 
ously illustrated and costing $3000—$4000 for 10,000—20,000 
copies be a next order of business? Such a_ publication, 
discussed and approved at last year’s Council meeting, 
could be distributed to high school and college counselors 
and filed in libraries. Other professional societies have 
followed such a procedure. Teachers, students, and the 
public generally are not adequately acquainted with the 
science of plant pathology, so more needs to be done. The 
chairman recommends preparation of a more complete 
treatment. 

Several departments have initiated undergraduate cur- 
ricula in plant pathology during the last few years. De- 
mands for more intensive and extensive training in the 
physical sciences and mathematics are being made _ by 
some employers. To what extent are these developments 
indicative of significant trends in training plant patholo- 
gists? Should the Committee on Teaching plan a sympo 
sium on “Training Plant Pathologists” for next year’s 
meetings? Since nothing along this line has been discussed 
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before the society in recent years, and since many depart- 
ments have changed leadership in the interim, it is the 
recommendation of the chairman that the Committee be 
permitted to organize such a symposium in 1959 or 1960. 


W. H. Braconier, Chairman 


Report of the Special Committee on Utilization of 
Plant Pathologists and Facilities in National Emer- 
gencies. The committee had little activity, since only one 
request for aid in obtaining an appropriate military assign- 
ment was requested. In connection with this request, the 
committee contacted the office of the Adjutant General of 
the Army and obtained a prompt and thorough analysis of 
the situation, i.e., enlistment as a critically skilled spe- 
cialist that would require only 3 months on military active 
duty with an assignment at Fort Dix, where, if possible, 
his civilian experience would be utilized. The committee 
recommends that this special committee be continued for 
1959. 

H. H. THornserry, Chairman 
‘ 

Report of the Committee on Virus Type Culture 
Collection. Revision of the Catalogue and Registry of the 
Plant Viruses is near completion, and the card records 
soon will be ready for typing in manuscript. 

Work on the cooperative virus antiserum project con- 
tinues. The purified antigens were prepared by the col- 
laborators and mailed to the Microbiological Research 
Foundation, Bethesda, Md. The Foundation conducted all 
of the animal work. The sera were collected at intervals 
following the initial injection, mailed to Lincoln, Nebraska, 
and titrated for antibody content in the virus laboratory 
of the Department of Plant Pathology, Nebraska Agricul- 
tural Experiment Station, in cooperation with the Crops 
Research Division, U. S. Department of Agriculture. 

Pooling the final antisera is now in process, and samples 
are being sent to Lincoln for titration. Samples will be 
sent to each of the collaborators and to other qualified 
persons for evaluation. As soon as the results are assem- 
bled, a full report will be prepared for publication. 
Viruses for which antisera are prepared Contributor 
Barley stripe mosaic M. K. Brakke 
Brome grass mosaic M. K. Brakke 
Cymbidium mosaic (non-specific agglut.) A. H. Gold 
Potato latent mosaic (X virus) A. F. Ross 
Pobacco mosaic H. H. Thornberry 
Tobacco ringspot R. L. Steere 

Antisera for alfalfa mosaic virus contributed by R. L. 
Steere, and for southern bean mosaic virus contributed by 
M. K. Brakke, are still in the process of preparation. 


H. H. McKinney. Chairman 


Report of the Advisory Committee on Collecting 
and Disseminating Data on New Fungicide Tests. 
The Council, in accordance with the recommendations of 
the Committee, approved the appointment of Dr. A. B. 
Groves, Department of Plant Pathology, Virginia Experi- 
ment Station, Winchester, Virginia, to become coordinator 
of the project. Dr. Groves has assumed all responsibility in 
soliciting and preparing the data and manuscript for pub- 
lication of the “Results of the 1957 Fungicide Tests.” He 
also administered the handling and filling of orders, and 
others matters related to efficient handling of the entire 
project, 

In our 1956-1957 Annual Report it was indicated that 
Agricultural Chemicals might not find it possible to con- 
tinue publication of the “Report,” because of the increased 
number of pages, tabular material, and printing costs. This 
situation became a fact, and careful consideration was 
given by the Committee to other magazines or journals. 
Such media, however, appeared to be confronted with 
similar difficulties with respect to such manuscripts as the 
“Report.” Cost estimates were obtained from various print- 
ers for direct printing of the “Report.” Dr. Groves was 
able to have the manuscript printed, with covers, at a cost 
of $375.20 for 1200 copies, which was the best figure 
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offered. This a $ py, ¢ pared to 


? ' 

$.163 per copy f | 6 Report. It should be pointed 
out, however. that tl } R t ntains 44 pages, com 
pared to 24 pages f 56 Rey Furthermore, by 
publishing the R t nne it was possible to 
distribute copir ! first f March instead of 
later, as in p enhanced the 
value of the R the current season 
In addition, ava K rt’ only through pur 
chase has change I f rol that of 
previous year 

Dr. Grove t I ‘ of ie in the 
‘Results of tl | lest These include 
preservin tl I ipmitted 
alphabetical index rouping the 
reports receive t t in fina ipila 
tion and resu terials tested, and pro 
viding a se¢ I ! t 
Copies of tl R pe 

Publicity or } Report” was pre 
vided throug! t f Plant D ise’ Re 
porter and A ( Notices also appeared 
in Croplife S } / nor knton 


Journal of Agr ( 1/.BS. Bulle 
fin Better ‘ 
{merican Fr t ( 5 VAC Venu ind 
Phytopath: 


Pota $430 
Dr. Gre | tu 
of the 1957 R 
Received fre s $649.30 
Account ih ~ {)} 
Total S704 I 
} XI nit 
Printin 0) 
Stenogray ‘ 
Mis ke 00 OO) 
Miss Park 12.00 
Stationer . 60 30 
Postage ‘ ‘ 24.9 
$6 | 
This indicate . ’ » th 
in additiona 4) h Report w < 
in the near fut f the profit for 19 
However no 7 , ‘ educt by Dr 
Groves, which the ¢ t he is entitle ' for 
his time in 1 t ppeat t} r} 
project is self-suy f present exper 
tures 
\ recapituiath [ i tatus { the project 
based on the pre , rt al Dr. Gr state 
ment of July 1] ) 
August 1957 
Total receipt §? 300.00 


Total sales 1,441.85 


Total Availa » 


lot il ‘ xpendit 


Balance on Hat 





Expenditures—— Au t—D er 19 
Fund Transferred 
(Dr. Rich to Dr. ( 12/2 $ 979.34 


July 1957 Statement 
Deposits 8 5.64 
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Potal Available 
Potal expenditures 


$1,854.98 
| 15.40 


| 


on Hand $1,349.58 


sh was reported at $20.14 


Balance 

Petty 
Phe balance of $1,349.58 shows an improv 
August, 1957. 
initiate 


ement over the 
The fund of $2,300, 
this project, has been de. 
$950.42 to underwrite losses, 
‘Reports.” The 


woul ndicate that 


corresponding balance of 
originally subscribed to 
leted | as indicated, from 
“Report” 
ne reac hed, 
attained in the future in confir. 


present status of the 


a self-supporting basis is b 


t . hoped can be 


of the original optimism of the Committee 


L. Gorvon Urver, Chairman 


Report of the Advisory Committee on Integration 


of Research on Soil-Borne Pathogens. I[n its second 


attention 


vear this Committee continued to direct its major 


together those investigators who are con- 


cerned directly with soil-borne pathogens 


Durit the year the Committee fostered the reciprocal 
South- 


members of the 
Furthermore, 


technical committee 
ern and Western Regional Research Pro 
it encouraged broad intra-regional as 


these 


nterchange of 
jects 


well as inter-regional 


representation it meetings and the inclusion of 


visitors when possible The Committee has 


con- 
primary 


: +} 
sidered tha this sort of activity was one of the 


reasons for its creation, At these meetings, such as those 
held at Clemson, South Carolina, and Corvallis, Oregon, 
the broad national representation present contributed 


really to the interest and scope of the meetings, stimulated 
ission of common problems, and engendered an inter- 

ition outlook The enthusiasm and response has been 

ery rewarding. 

Other activities of the Committee included unofficial 


participation in the selection of the panel of speakers for 


the Symposium on Soil Microbiology and Root Disease 
Fungi, held at this year’s meeting, and in the encourage- 
ent of national and international representation at the 
Pacific Coast Conference on the Control of Soil-Borne 
Fung 

In spite f the widely separated locations of the Com 
nittee members the Committee managed to hold = one 
eeu this veal Attention there was given to the prob 
f of exchanging information on new techniques for 
lealing with soil-borne organisms, since these seem to be 
developing faster than they are being published In this 


onnection the Committee stronely endorsed t} 
ot Lr Le inde! I Johnson 


tion of their project along 


‘ ictivities 
ind associates in the comple- 
these lines, and this has been 


accomplishec 
plished 


nittee also has given considerable thought to 


the problem of how best to make available quickly. and 
possibly in abstract form, world literature in this area of 
research to all those actively investigating soil-borne or- 
ganisms. Dr. L. W. Koch and his associates have been 


looking into this problem. 
Commit- 
the Committee 


As chairman, the question was raised with the 
tee members as to whether the 
whether the recommendation 
that the Committee be 
Committee members responded rather strongly 
in favor of retaining the Committee. They pointed out 
that interest in this area of plant-pathological research is 
finally growing rapidly in the United States, and that this 
is the when an ofhcial committee may be most effec- 
tive in encouraging such research and in exchanging tech- 
information, and personnel. 


purpose ot 
1 
been served and 


made to the 


had now 
é' 


should be Council 


disbanded 


time 


niques 


the Council may wish to consider extend- 
another year, and possibly 


In view of this, 
ing the life of the Committee 
increasing its membership 


WILLIAM ( 


Svyper, Chairman 


Mar 
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Report of the Fungicide Advisory Committee. 
Only one matter has been brought to our attention. It 
was suggested that the question be considered of having 
fungicide reference standards prepared in a manner similar 
to that of the Entomological Society of America, These 


standardized fungicides would serve as references in re- 
search, bioassays, and similar laboratory studies. The 
E.S.A. insecticide standards are packaged and sold by 
Nutritional Biochemicals Corporation. The background 


work. choice of standard insecticides, and so on is done by 
a special committee of the E.S.A. The source of the chemi- 
selected manufacturer. 


cals is a primary 


Three 


idea, two had no marked opinions, 


committee were opposed to the 
and one was in 


members of the 


favor. 


It is the consensus that demand for standard reference 
fungicides is presently insufficient to warrant a recom- 
mendation that The American Phytopathological Society 
engage in this activity, which would demand time and 
expense. 

S. E. A. McCattan, Chairman 


the Fiftieth-Anniversary Committee. 
Committee as appointed by the Council 
into a number of Subcommittees and 
additional The entire 


Report of 
The Anniversary 


organized itself 


enlisted the help of many persons 

organization was as follows: 

General Committee—Glenn S. Pound, Chr.; Wayne Bever, 
D. E. Ellis. J. G. Harrar, Wm. B. Hewitt, C. 8S. Holton, 
H. A. Rodenhiser, J. R. Shay. R. H. Wellman 

Su be ommittees 

Symposta: 

Viruses——Glenn S. Pound, Chr.; L. M. Black, A. F. Ross 


Fungicides—-R. H. Wellman, Chr.; A. E. Dimond, R. A 
Ludwig 

Physiology of Parasitism—J. R. 
Stephen Wilhelm 

Pathogenicity of Fungi—-H. A. 


Christensen, G. W. Keitt 


Paul Allen, 


Shay, Chi 


Rodenhiser, Chr.; J. J. 


Soil Microbiology -Wm. B. Hewitt. Chr.; W. C. Snyder, 
N. C. Thornton 

Nematology——D. E. Ellis, Chr.: D. J. Raski, A. L. Taylor 

Epidemiology—-Wayne Bever, Chr.: Paul R. Miller, Paul 


W aggonet 


Plant Pathology Moving Picture Film—J. R. Shay, Chr.; 
Gordon Brandes. Eugene Hayden, George Kent, Howard 
Lyons 


Exhibits 
Planning S.E 
Krister, Curt 


A. McCallan, Chr R. S. Kirby, Charles 
Leben, R. H. Wellman 


Setup —Ralph J. Green, Jr., Chr.: Curt Leben 

Publicity—-Paul R. Miller, Chr.; Gordon Brandes, S. J. P. 
Chilton, E. F. Feichtmeir, Don Fletcher, R. J. Haskell, 
Eugene Hayden, Paul Hoffman, R. S. Kirby, H. Rex 
Thomas, R. H. Wellman 

Local Arrangements——J. R. Shay, Chr.: C. C. Allison, 
W. M. Bever, Stephen Diachun, R. J. Green, Jr., Curt 
Lebe n 

Industrial Relations—E. F. Feichtmeir, Chr.: Paul Hoff 


C. Thornton, J. S. 


\ oung, Roy A. 


man, C. J. Krister, G. L. McNew, N. 
Tidd, L. G. Utter, R. H. Wellman, H. C. 
Young, S. G. Younkin 
Golden Ju bilee Volume of Reviews 
Editerial—C. S. Holton, Chr.; George 
Fulton, Helen Hart, S. E. A. MeCallan 
Publicity and Sales—-George A. Zentmyer, Chr.; J. F. L. 
Childs, C. S. Holton, G. C. Kent, W. D. McClellan, 
G. S. Pound, Saul Rich, R. H. Wellman 
Banquet._J. H. Jensen, Chr.; W. H. Brago- 
nier, T. H. King, T. C. Ryker, J. M. Wallace 
A) Symposia. Nine symposia and 6 major 
dealing with historical and developmental aspects of plant 
pathology constituted the core of our anniversary program. 
These were well attended, and subject presentations were 
well received. These were all recorded on tape for histori 


a We 


k ischer, 


Anniversary 


addre sses 


cal records. 


PHY TOPATHOLOGICAI 


Chad 


sociETY 50TH MEETING 19 


3) Speakers Bureau. Arrangements were made through 
(.1.B.S. for support of a speakers’ bureau whereby 4—5 of 
our members were invited to make 4—5 appearances before 
college audiences. 


C) Film. A 16-mm color-sound movie is being made. 
his film is being designed for adult (including HLS. 
youth) audiences and deals with the “what” and “why” 


of plant pathology. Much deliberation was given to the 
the film would carry. It was finally decided that 
it should acquaint the lay public with what plant patholo- 
gists do and why. It will lay the groundwork for more 
special films to follow, if such can be produced. It will be 


message 


ready in the late fall of 1958. 
D) Exhibits. An elaborate series of exhibits dealing 
with a variety of subject matter were displayed. These 


were prepared by individual institutions at their own ex- 
pense, but APS paid for booth rentals, services, ete. 

E) Anniversary Banquet. This was truly one of the 
highlights of the celebration. The size of the banquet hall 
limited attendance to 900, and many were turned away. 
It was at this program that official recognition was made of 
visiting delegates. 

F) Publication of Symposium Papers. The symposium 
papers are to be in a special volume, “Plant Pathology 
Progress and Problems, 1908-1958,” published by the Uni- 
versity of Wisconsin Press. It should be available in early 
1959. 

G) Finances. \t is a pleasure to acknowledge financial 
support from a number of sources. Travel and travel funds 
were supplied by the Rockefeller Foundation, The National 
Foundation, The Office of Naval Research, and 
individual institutions. The film is being paid for in large 
part with contributions from Industrial contributions. The 
publication costs of the volume of symposium papers was 
underwritten by the National Foundation. Our 
own membership appropriated $15,000 toward the meeting. 

H) Attendance, \t is estimated that about 1200 of our 
members registered for the meetings. Some 50 official 
delegates represented other American societies and institu- 
tions, and societies in other countries. 

The Anniversary is deeply indebted to many 
and institutions for bringing pro- 


Science 


Science 


Committee 


persons success to our 


gram. Many people have been at work, and many contacts 
have been made. Plant pathology is on a firm footing 
from which to step out into the next 50 years 


GLENN S. Pounp, Chairman 

Report of the Resolutions Committee. FW HEREAS 
the American Phytopathological Society has been celebrat- 
ing the golden moments of its fiftieth birthday, and now, 
like many of its members, goes on to the silver, and 

WHEREAS this memorable occasion has been so _pleas- 
antly and comfortably accommodated in the venerable 
modernity of the lovely and atmosphere of the 
campus of the Indiana University, and, 

Wuereas the local arrangements have been so thought- 
fully arranged, and have functioned with such quiet smooth- 
that the participants have been able to wrestle with 
ideas instead of physical survival, and have grown word- 
weary more pleasantly and less exhaustingly than ever 
before, and, 

WHereAs the weather was so perfectly controlled that 
rains just before the Celebration scrubbed the air of spore 
showers and academic stuffiness, and presumably after the 
meetings will wash away the debris of abandoned com- 
mittee reports, discarded resolutions, and shattered scien- 
tific theories, but maintained crisp, sunny weather during 
our deliberations, and, 

Wuereas the keynote speech fittingly explained how 
plant pathology passed through the spore stage of empha- 
sis on the ancient trinity of air, water, and fire, through 
the vegetative predisposition, mycogenesis, and 
pathogenesis, to the present more perfect form, when it is 
truly up in the air, and, 

Wuereas we have been regaled by an account of how 
one famous participant shared his bride with a head of 


serene 


ness, 


stages of 
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bemused as to think he 
Albemarle crossed a 


cabbage, how another became so 
was hearing fairy tales, 
bridge before he came to it, and, 

WHEREAS the unfortunate attempt in the new 
Directory to exaggerate the pathological California colossus 
was finally set aright, only to be revived by their domina- 
tion in the contributed papers, 
and, 

WHEREAS more members have participated in this meet- 
ing than ever before, many of whom found that it is very 
difficult to depart from this Lorelei Rock, 

THEREFORE BE IT RESOLVED that the American Phyto- 
pathological Society expresses its deep appreciation of the 
dedicated much to 
ensure the success of the celebration: 

The General Committee of the Society, so ably led by 
Glenn Pound. 

Indiana University, for being the 
of imperfect parasites, for providing 
courts, optimal nutrition, and favorable environmental con- 
ditions for Particularly appreciated 
is the assistance of Herman B. Wells, Norris 
Wentworth, Chairman of the University Educational Con- 
ference Bureau, and David G Chairman of the Uni- 
versity Faculty Committee for the A.LB.S. Meetings 

The inspired cooperation ot Hiden . Cox and lleen E. 
Stewart of the A.L.B.S 

The Local Arrangements Committee of our 
ably chairmanned by Ralph Shay, and _ the 
and electricians kindly 
conducive to re¢ uperation trom the exhaustive discussions. 

The Committee on Industrial Relations, led by E. F. 
Feichtmeir, and the who financially 
made possible this unprecedented undertaking 

The Symposia subcommittees and the participating speak- 
Plant 


and of how 


So iety 


presentation of unwanted 


service of the following, who did so 


perfect host to a group 
suitable infestation 
symptom expression 
Preside nt 


Frey 


Society, so 
projec tionists 
darkness 


who s« maintained the 


many contributors 


ers who presented such an admirable summary of 
1958. 
Committee, 


Pathology in the year 

The Exhibit 
for arranging the excellent 
of Progress, and for calling 
captains who must guide the 
the lush green of a better 

The Anniversary Banquet Committee, 
by J. H. Jensen, amply supported by heavy artillery. 

The Golden Jubilee Volume so competently being edited 
by a group of journalists headed by C. S. Holton, and sold 
managed by G. A. 


headed by S. E. A 
visual evidence of Fifty Years 
attention to the handsome 
Phytopathological fleet into 
fiscal era. 


MeCallan, 


headed and toasted 


(we hope) by a group of salesmen 
Zentmyer. 
The Publicity Committee. Paul R. Miller. 
The American Phytopathological Society takes 
in acknowledging that seldom have so many owed so much 
Thus spake Zarathustra—for the fourth time. 
ee 
eae 3 
ee 


headed by 


pleasure 


to so few. 
BAKER 

NUSBAUM 
KENDRICK 


BUSINESS OF THE 
The ballots of the 
were counted by a special committee ap- 
Paul Miller and approved by the 
Council. The following were elected by a majority of 
votes cast: President Elect: W. C. Snyder: Vice-Presi 
dent: S. E. A. MeCallan; Ralph 
Shay. 


(,ENERAI 
COUNCIL. 


Report oF ELECTIONS, AND 
ANNUAL MEETING AND OF THE 
annual election 
pointed by President 


and Councilor-at-Large: 
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\t the general business meeting the Society approved 
changes in the Constitution, Article V, Section 2, to read 
as follows: Section 2. The Secretary and the Treasurer 
shall be appointed by the Council, ordinarily for terms of 
three years, which shall not expire concurrently, and the 
Council may adjust the term or the date of assuming office 
to avoid this contingency. Individuals shall not serye 
more than two terms consecutively. 

The Society approved changes in Standing Rule 2 (¢) 
follows: (c) Terms of Office. The term of 
each member of the Board shall be three years, and the 
appointments, exclusive of that of Editor-in-Chief, shall be 
staggered so that five members are appointed each year, 
The Council is authorized to make any adjustment in these 
terms of office necessary to effect non-concurrence. Indi- 
viduals appointed to the office of Editor-in-Chief or Busj- 
ness Manager shall not more than two terms con- 
secutively. 

The Society approved the recommendations of the Coun. 
cil appointing the representatives, Editors of PHytopa. 
rHoLocy, and Committees listed earlier in this report. The 
Society also approved the following recommendations of 
the Council: 

1. That the Society again waive the $1,000.00 member- 
ship fee to the A.I.B.S. and pay $1.00 per member again 
this year. 

2. That the Society contribute $200.00 to the American 
Type Culture Collection to help defray the costs of pub- 
lishing a revised edition of the plant virus catalogue. 

3. That the Society continue a representative on the 
American Grassland Council (formerly the Joint Commit- 
tee for Grassland Farming) and pay the annual dues of 
$10.00. 

1. That the Society again provide, as it has in the past 
few years, a $1500.00 fund for the use of the Committee 
on Public Relations. (Note that the Committee has not 
used the full amount but needs to have this amount avail- 
able to assure ample latitude.) 

5. That the Committee on Public Relations be author- 
ized to reprint the pamphlet “Careers in Plant Pathology,” 
should the need arise within the coming year, and that the 
Society provide $2500.00 for the costs of reprinting the 
pamphlet. (Note: this will provide a printing of 100,000 
copies, and it is understood that the committee will bring 
sections up to date where needed.) 

6. That a committee be appointed to study the possi- 
bility of establishing a facility or center not only for the 
collection, maintenance, and distribution, but also for the 
study of fungi and other microorganisms, and that the 
committee report back their findings and recommendations 
to the Council by next year. 

That the Society form an “Advisory Committee in 
Agricultural Meteorology” to serve in a liaison capacity 
between the American Phytopathological Society and the 
American Meteorological Society. They recommend the 
appointment of: Paul Waggoner, Chairman; S. M. Pady, 
J. R. Wallin, R. A. Hyre, R. V. Bega, E. P. Van Arsdel, 
L. H. Person. 

Future Meetines. The Council confirmed the following 
meetings: 1959—Pennsylvania State University, University 
Park, Pennsylvania, August 30-September 2, in conjune- 
tion with the A.I.B.S. 1960—The American Baptist Assem- 
bly. Green Lake, Wisconsin, August 28-31, in conjunction 
with the Potato Association of America. 


to read as 


serve 





